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M and  I Water  Supply 
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PURl’OSIi 


'Ihis  apixjndix  is  one  of  a series  of  ap]x;ndixes  presenting  water 
data  and  infonnation  for  the  Lower  Mississippi  Ivcgion  Compreliensive 
Study.  Its  purjxDse  is  threefold:  quantify  1970  water  with- 

drawals for  municipal  and  industrial  use,  for  tliermoclectric  power 
production  and  for  rural  domestic  use  in  the  Lower  Mississippi  Region, 
to  project  the  quantified  withdrawals  to  1980,  2000,  :md  2020  under 
the  study's  long-term  objectives,  National  Income  tlTrogram  A)  and 
Regional  Developnent  ^rogrcuii  R) , and '(3)  to  determine  probable  water- 
shortage  areas  in  the  region  from  a municipal,  industrial,  and  tliermo- 
electric  power  standpoint,  :ind  suggest,  in  general,  {xjssiblc  metliods 
of  relief.  \ 


SCORE 


In  this  appendix,  water  witlidrawals  from  ground  ;md  from  surface 
sources,  fresli  and  brackish,  have  been  quantified  and  projected  by 
water  resource  planning  areas  (rtlll’A'sj  and  subareas,  for  the  50-year 
period  of  study  from  1970  to  2020. 


It  should  be  noted  that  miuiicipal  use,  as  classified  in  this 
apjx?ndix,  is  water  supplied  by  public  water  systems,  and  does  not 
include  rural  domestic  water  use,  which  is  covered  as  a separate 
category. 


Data  on  water  use  used  in  the  preparation  of  this  j^pendix  was 
obtained  from  several  sources,  and  in  some  instances,  tlic  data 
presented  may  vary  in  detail  from  that  published  from  other  sources, 
due  to  difference  in  methods  of  corni^ilation  ;ind  reporting.  However, 
the  data  believed  to  be  the  more  reliable  was  used  in  tiiis  /^jpendix 
and  was  considered  to  reflect  the  water  use  information  in  the  bulk 
of  the  overall  sources. 


RRliSENTATION  OR  DATA 


The  diJta  and  infonmition  in  this  apjxjndix  are  presented  for  the 
region  as  a whole  in  the  Regional  Sumiruiry,  and  for  each  of  the  IVRl’A's 
in  more  detail  under  their  resjwctive  sections. 
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RliLATION  TO  OTHER  APPENDIXES 


The  various  appendixes  in  the  Lower  Mississippi  Region  Comprehen- 
sive Study  are  interrelated  and  interdependent.  This  appendix  is 
related  to  the  other  appendixes,  particularly  Economics;  Regional 
Climatology,  Hydrology  and  Geology;  and  Power,  for  basic  data  on 
population,  economy,  and  water  use  and  requirements  for  various 
purjxjses.  Data  developed  in  tliis  appendix  on  water  use  and  require- 
ments for  nimicipal  and  industrial  purposes  are  reflected  in  other 
appendixes;  such  as  Water  Quality  and  Pollution;  Health  /Xspects;  and 
Recreation. 
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REGIONAL  SUMMARY 
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STUDY  AREA  DESCRIPTION 


General 

The  Lower  Mississippi  Region  Comprehensive  Study  area  includes  the 
drainage  area  of  tlie  Mississippi  River  below  the  mouth  of  the  Ohio 
River,  except  for  the  Arkansas,  Red,  and  IVhite  Rivers  above  tne  effects 
of  Mississippi  River  backwater.  The  study  area  also  includes  the 
Louisiana  coastal  marshes  between  the  eastern  drainage  divide  of  the 
Sabine  River  and  the  western  drainage  divide  of  the  Pearl  River,  :ind 
the  flood  protected  area  at  Cairo,  111.  (see  Figure  1). 

Principal  river  basins  in  the  Lower  Mississippi  Region,  other  than 
the  Mississippi  River  backwater  reaches  of  the  /Xrkimsas,  Red,  and  Uliite 
Rivers  mentioned  above,  are  the  St.  Francis,  Yazoo,  CYiachita-Black,  Big 
Black,  Calcasieu,  and  the  Atcliafalaya. 

The  area  under  study,  which  is  approximately  102,400  square  miles 
or  65.54  million  acreas,  is  composed  of  10  water  resource  areas  which 
lie  in  parts  of  seven  States,  involving  small  ix)rtions  of  tne  States 
of  Illinois,  Kentucky,  and  Tennessee;  larger  portions  of  the  States  of 
/Xrkansas  and  Mississippi;  and  most  of  the  State  of  Louisiana  (the  area 
outlined  in  black  on  Figure  1).  This  area,  combined  witli  the  Uiiper 
Mississippi  River  Basin,  makes  up  the  third-largest  drainage  area  in  the 
world.  The  overall  basin  lies  in  portions  of  31  States  and  a small 
portion  of  Canada.  The  Mississippi  River  drains  approximately  41 
percent  of  the  conterminous  United  States.  Data  gathering  for  this 
appendix  conformed  to  the  county  line  boundary  outlined  in  blue  in 
Figure  1.  (See  Methodology  for  supporting  rationale). 

To{x)graphy 

llie  alluvial  valley  of  the  Lower  Mississippi  Ik^gion  is  a broad, 
gently  sloping  lowland  which  begins  below  Cape  Girardeau,  Nb. , at 
approximate  latitude  37°  N. , extends  more  than  600  miles  south  to 
approximate  latitude  29°  N. , :md  varies  in  width  from  30  to  125  miles. 

As  mentioned,  relief  of  the  alluvial  valley  is  minor  and  rises 
from  the  extensive  marshes  ;md  sw;uiips  near  m.s.l.  (mean  sea  level)  at 
the  Ix)uisiana  coast  to  nearly  300  feet  above  m.s.l.  at  the  nortlieni 
end  of  the  study  area.  Hie  more  prominent  topograpliical  features 
include  the  loessial  hills  occurring  along  much  of  tlie  eastern  edge  of 
the  alluvial  valley,  the  Ouachita  Mountains  in  the  headwater  reaches  of 
WRI^\  5,  ;uid  the  foothills  of  the  Ozark  Nbuntains  along  the  nortliwesteni 
part  of  tlie  WRl’A  2. 
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Population 

The  total  jxjpulation  of  tlie  Lower  Mississippi  Region,  according  to 
the  1970  U.S.  Census,  is  6,293,233.  Tlie  three  major  cities  in  the 
study  area,  Memphis,  Baton  Rouge,  and  New  Orleans,  are  all  located  on 
the  Mississippi  River,  ;md  have  urban  populations  of  623,530,  165,963, 
and  593,471,  respectively  (1970  U.S.  Census).  Smaller  cities  located 
on  the  main  stem  are  Greenville,  Vicksburg,  and  Natchez,  Miss.,  with 
populations  of  39,648,  24,478,  and  19,708,  respectively.  Other  cities 
in  the  study  area,  but  not  on  the  main  stem,  include  Fine  Bluff,  Hot 
Springs,  and  El  Dorado,  Ark.,  with  1970  U.S.  Census  populations  of 
57,389,  36,631,  and  25,283,  respectively;  and  Lake  Qiarles,  Nbnroe,  and 
/Uexandria,  La.,  with  populations  of  77,998,  56,374,  and  41,557, 
respectively.  Tlie  population  of  the  region  is  43  percent  rural 
(2,567,930)  ;ind  57  percent  urban  (3,734,125),  and  indications  arc  that 
urbanization  will  increase. 


Cl imate 

Ihe  climate  in  the  Lower  Mississippi  Region  is  generally  temperate 
in  the  upper  portion  and  semitropical  in  the  lower  reaches,  witli 
summers  generally  long,  hot,  and  humid;  and  winters  short  ;md  moderate. 
Average  annual  temperatures  range  from  60°  F.  in  tlie  upjier  region  to 
70°  F in  the  lower  region.  Tlie  corresponding  average  daily  tempera- 
tures are  40°  F.  to  55°  in  J;muary,  and  80°  F.  to  82°  F.  in  July. 

Ih'ecipitation  is  abundant  and  well  distributed  in  the  Lower 
Mississippi  Region.  Noniial  annual  precipitation  ranges  from  44  inches 
in  the  upper  most  portion  of  the  region,  to  64  indies  near  the  mouth 
of  the  Mississippi  River.  'Ihe  annual  mean  number  of  days  of  precipi- 
tation ranges  from  100  in  the  western  portion  to  110  in  the  eastern 
portion.  ^(Visolutc  and  relative  humidity  is  high,  producing  sultry 
weather  for  a considerable  portion  of  the  time. 

Ihe  Region  is  subject  to  torrential  rains  and  high- intensity  winds 
generally  between  May  and  the  latter  part  of  October,  wliich  is  con- 
sidered the  hurricane  season.  Considerable  property  losses  have 
occurred  due  to  flooding  and  wind  daimiges,  lives  have  been  lost,  and 
municipal  and  industrial  water  supply  systems  have  been  disrupted.  Ilie 
hurricanes  tend  to  spawn  tornadoes,  which  usually  increase  havoc 
wrought  by  the  hurricanes  themselves.  >forc  detailed  informtion  of 
this  nature  may  be  found  in  the  Regional  Climatology,  Hydrology  and 
Geology  /Xjipcndix. 
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Historically,  the  economy  of  the  region  has  been  based  on 
agricultural  activities,  with  secondar>'  emphasis  on  ntmu factoring  and 
industry.  Agriculture  and  agriculturally  related  activities  have 
played  a particularly  dominant  role  in  the  economy  of  the  region  ;md 
still  do  in  some  areas,  as  in  UTd’A  4.  However,  industrial  activities 
kive  been  rapidly  increasing,  particularly  in  the  coastal  area  (KRJ’A's 
8,  9,  and  10).  Ntach  of  the  industrial  development  has  been,  aJid 
continues  to  be,  along  the  Mississippi  iliver  from  north  of  Baton  Itouge 
to  some  distance  below  Xew  Orleaiis.  Other  rapidly  developing 
industrial  areas  are  in  the  vicinity  of  Inke  Charles,  ki. , and  on  the 
Mississippi  River  in  the  Memj^liis  area.  Nbre  detailed  information  of 
this  nature  may  be  found  in  tlie  Economics  .Ai^pendix. 


PRESENT  STATUS  - 1970  IvATER  USE 


General 

In  the  Lower  Mississippi  Region  in  1970,  a total  average  daily 
withdrawal  of  10,692.0  m.g.d.  from  surface  and  undei'ground  sources 
was  made  for  muiiicipal,  rural  domestic,  and  industrial  use  and  for 
thermoelectric  power  generation.  Of  this  total,  1,427.2  m.g.d.  was 
withdrawn  from  underground  sources  and  9,265.4  m.g.d.  from  surface 
sources.  Approximately  13  percent  of  the  total  average  daily  with- 
drawal was  brackish  water  drawn  almost  entirely  from  surface  sources, 
and  used  mostly  for  industrial  purposes.  Underground  water  below  the 
latitude  of  New  Orleans  is  very  likely  to  be  brackish  due  to  salt- 
water intrusion  from  the  Gulf  of  Nfcxico.  It  is  expected  that  greater 
use  of  brackish  water  may  bo  made  in  the  future  in  the  coastal  U'Rl’A's, 
[Xirticularly  in  WRl’A  9 where  it  is  projected  that  approximately  79 
ixjrcent  of  the  industrial  water  withdrawal  in  2020  uiider  tlie  Regional 
Objective  will  be  brackish. 
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Mmicipal  Water  Use 


Total  water  withdrawn  in  1970  for  municipal  use  in  the  Region 
amounted  to  616.7  m.g.d.,  with  the  lowest  withdrawal  occurring  in  WRl’A 
6,  which  is  approximately  61  percent  rural,  and  the  highest  withdrawal, 
184.7  m.g.d.  in  WRI’A  10,  which  is  approximately  83  percent  urban  (see 
Table  1).  Of  the  616.7  m.g.d.  withdrawn  for  municipal  use,  206.0  m.g.d., 
or  approximately  34  percent,  was  from  streams,  and  410.7  m.g.d.,  or 
approximately  66  percent,  was  from  underground  sources,  llie  average 
daily  per  capita  use  in  the  WRl’A's  ranged  from  78  g.p.d.  in  WRl^A  6, 
one  of  the  more  rural  and  less  populous  areas,  to  164  g.p.d.  in  WRI’A  10, 
which  is  the  most  urbanized  area.  Consumption  has  been  assumed  to  be 
37  percent,  a realistic  figure  for  municipalities. 

Two-thirds  of  the  water  withdrawn  for  municipal  purposes,  was  from 
underground  sources,  generally  of  good  quality  and  required  relatively 
little  treatment,  such  as  chlorination,  aeration,  and  iron  removal. 

Tlie  remaining  one- third  was  from  streams  and  required  more  extensive 
treatment,  usually  coagulation,  sedimentation,  filtration,  taste  and 
odor  removal,  and  sterilization. 

Throughout  the  region,  an  average  of  63  percent  of  water  withdrawn 
for  municipal  purposes  was  returned  to  streams.  Tlie  37  percent  not 
returned  is  considered  consumed  and  involves  water  losses  in  lines  as 
leakage,  evaporation,  water  used  in  lawn  sprinkling,  firefighting,  etc. 

No  significant  shortage  of  municipal  water  was  exiDerienced  in  the 
region  in  1970  either  from  underground  or  from  surface  sources. 


Industrial  Water  Use 

In  1970,  a total  of  5,419.8  m.g.d.  was  withdravni  to  supply  all 
the  IVRI’A's  in  the  region  witii  water  for  industrial  purjxjses.  Ihe 
lowest  withdrawal,  61.5  m.g.d.,  was  in  WRPA  6 wliich  has  relatively  few 
industries  (none  of  which  are  major  water  consumers)  and  the  highest 
withdrawal,  2,038.8  m.g.d.,  was  in  IVRI’A  10.  Tliis  is  the  most 
industrialized  WRI’A,  ;ind  most  of  its  industries  require  large  amounts 
of  water  in  their  processes  and  for  cooling  (see  Table  1). 

Of  the  5,419.8  m.g.d.  withdrawn  for  industrial  use  in  the  region, 

4.598.2  m.g.d.,  or  approximately  85  percent,  was  from  surface  sources; 
821.6  m.g.d.,  or  approximately  15  jxjrcent,  was  from  underground  sources. 
Approximately  20  percent  of  the  total  withdrawal  for  industrial  use, 

1.065.2  m.g.d.  was  brackish  water  almost  entirely  from  surface  sources. 
Practically  all  of  tlie  brackisli  water  was  used  in  WRI’A' s 9 ;md  10, 
which  occupy  the  coastal  region  of  Louisi;ma,  ;md  much  of  this  water 
was  used  in  cooling  processes.  WRI’A  9,  whicli  includes  tlie  industrial 
complex  in  the  Lake  Qiarles,  Li.  , area,  used  approx iiiutely  96  percent. 
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1,024.3  m.g.d.,  of  the  brackish  vvatcr  witlidravvii  in  the  region. 

Approximately  73  percent,  or  3,367.4  m.g.d.,  of  the  surface  water 
withdrawn  for  industrial  use  in  the  region,  was  used  in  WRl’A' s 8 and 
10  :md  was  witlidravvTi  from  the  Mississippi  River,  whicli  runs  tlirough  tlie 
entire  length  of  both  WRI’A's  which  are  highly  industrialized  along  most 
of  that  length  of  stro;un.  Since  practically  two-thirds  of  the  water 
withdrawn  in  the  region  for  industrial  purjioses  is  from  surface  sources, 
73  percent  of  which  is  from  tlie  Mississippi  River,  some  degree  of 
treatment  was  applied,  depending  ujx>n  its  use  and/or  the  tNpe  product 
manufactured.  Food- processing  industries  require  water  to  be  treated 
to  meet  drinking-water  standards,  while  some  industries  requiring 
water  mostly  for  cooling  purposes  may  need  only  pll  adjustment  or  anti- 
corrosion treatment.  Of  the  water  withdrawn  in  the  region  for  industrial 
purposes , return  flows  may  vary  from  approximately  60  percent  to  97 
percent  depending  on  the  t>"pe  industr>'  and  product  manufactured. 

There  was  no  known  water  shortage  for  industrial  puiposes  in  the 
region  in  1970. 


Thermoelectric  Rower  Water  Use 

Water  withdrawn  in  1970  for  thennoelcctric  }X)wer  generation  in 
the  Region  amounted  to  4,537.6  m.g.d.  Tnis  was  considered  as  used 
exclusively  for  condenser- cooling  purposes  since  boiler  feed  water 
requirements  constitute  a very  small  portion  of  the  total  water 
requirement  for  power  generation.  'Die  lowest  withdrawal,  0.3  m.g.d., 
was  in  WRl’A  6,  which  has  only  one  relatively  small  power  plant  using 
ground  water  with  cooling  towers  and  recirculation  facilities.  Tlie 
highest  withdrawal  occurred  in  WRl’A  10,  wliich  has  six  large  plants  draw- 
ing 1,406.4  m.g.d.  mostly  from  streams.  Surface  water  sources,  botli 
fresh  and  brackish,  accouiited  for  4,461.2  m.g.d.,  or  98.3  percent  of  tlie 
withdrawal  for  tliennoelectric  power  generation.  Ground  water  witlidraval 
for  thermoelectric  power  generation  in  pl;mts  having  cooling  and 
recirculating  facilities  amounted  to  76.4  m.g.d.,  or  1.7  percent  of  the 
total  withdrawal. 

TTie  quality  of  the  water  used  in  the  Lower  Mississippi  Region  for 
condenser  cooling  purjioses  is  not  of  particular  concein  imd  no  treatment 
is  applied,  except  in  isolated  cases  where  pll  adjustment  ;md  anti- 
corrision  measures  may  be  desirable  to  prolong  the  life  of  the  equipment 
and  accessories  involved. 

No  water sliortagc  for  thennoelcctric  ixiwer  generation  in  19~0  is 
known  to  liave  occurred  in  the  Ijower  Mississippi  Region.  It  sliould  be 
noted  that  power  plants  withdrawing  water  for  cool ing  purjxises  actually 
consume  little  of  the  water  withdrawn  (averaging  less  than  1 percent  in 
most  plants).  The  remainder  is  recirculated  or  retunied  to  the  surface 


source.  Tliis  water  consumption  represents  losses  due  mostly  to 
evajxjration  and  drift  where  cooling  facilities  are  used,  and  represents 
line  losses  in  plants  using  a "once -through"  cooling  system. 


Rural  Domestic  Water  Use 

Water  withdrawn  in  1970  for  rural  domestic  use  in  the  region 
amounted  to  118.5  m.g.d. , or  1.1  percent  of  the  total  water  withdrawal 
(See  Table  1).  Tliis  118.5  m.g.d.  is  withdrawn  by  rural  residents  from 
individually  owned  wells,  and  does  not  represent  the  total  water  use  of 
the  rural  population.  A sizeable  portion  of  the  rural  population  is 
served  by  the  extension  of  nearby  municipal  systems,  Tann  ^md  Home 
y^dministration  systems,  or  other  public  systems,  lliis  water  usage  has 
been  classed  as  municipal  water  use,  as  pointed  out  in  Scope  under 
Introduction. 

All  of  the  water  withdrawn  for  rural  domestic  use  was  from  under- 
ground sources  in  1970  and  all  of  this  water  is  considered  consumed. 


FUTURli  NlihUS 


Miiiicipal  Water  Needs 

Municipal  water  requirements  in  tne  Lower  Mississippi  legion  are 
expected  to  increase  by  approximately  149  percent  during  the  study 
period  (1970  - 2020)  under  the  National  Income  Objective,  and  by  approx- 
imately 185  percent  for  the  corresponding  period  imder  the  Regional 
Uevelojxnent  Objective.  Varyuig  jxsrcentage  increases  are  expected 
within  the  individual  WRl’A's.  For  example,  the  largest  increase,  188 
ixjrcent  under  the  National  Income  Objective  :md  255  percent  imder  the 
Regional  Development  Objective,  is  ex]x;cted  in  WRl’A  5 whicli  for  the 
purposes  of  this  appendix  contains  the  Nfcmphis  Standard  Nbtrojral itan 
Statistical  y\rea  (SMSA) . ITie  lowest  increase,  81  percent  imder  the 
National  Income  (lijective  and  100  percent  imder  the  Itogional  Develop- 
ment Objective,  is  exjxjcted  in  WRI’A  6,  wliich  is  one  of  the  more 
rural  :md  less  populous  areas.  Tables  2 and  3 show  future  regional 
municipal  water  needs  imder  the  National  Income  and  Regional  Develop- 
ment Objectives. 

Ihe  increase  in  mimicipal  water  requirements  expected  over  the 
study  period  will  be  due  to  one  or  more  of  the  following  factors: 
increased  population,  increased  urlnmization,  ;md  increased  per  capita 
consumiition  due  to  the  higher  level  of  affluence,  which  generally 
accompanies  increases  in  urbanization.  Hie  increase  in  urbimization  is 
the  more  influential  factor  in  the  projected  increase  in  mimicipal 
water  requirement.  Ihis  is  borne  out  in  the  Hconomics  Appendix,  wliich 
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indicates  the  urbanization  in  UWA  3 will  increase  from  70  percent  in 
1970  to  88  percent  in  2020.  Urbanization  in  IVRI’A  6 is  expected  to 
increase  from  39  percent  in  1970  to  53  ixsrcent  in  2020,  and  from  83 
percent  in  1970  to  85  percent  in  2020  in  IVRl^A  10,  \diicb  contains  the 
New  Orleans  SMSA.  In  WRl’A  8,  the  Baton  Rouge  SMSA,  which  is  exjxjcted 
to  experience  the  next  largest  increase  in  municipal  water  requirement, 
the  urbanization  is  projected  to  increase  from  58  percent  in  1970  to 
73  percent  in  2020. 


Industrial  Water  Needs 

Water  requirements  for  industrial  purjioses  in  the  Lower  Mississippi 
Region  are  exi:iected  to  increase  by  approximately  770  jxjrcent  during  the 
period  of  study  under  the  National  Income  Objective,  ;md  by  approximately 
927  {xjrcent  during  the  same  period  under  the  l^gional  Development 
Oiijective  (Tables  4 and  5).  The  largest  individual  increase,  814 
[xjrcent  under  the  Natioanl  Income  Objective  and  978  percent  under  tlie 
Regional  Development  Objective,  is  expected  in  WRl’A  8,  which  includes 
tlie  Baton  Rouge  SMSA.  lliis  area  is  followed  closely  by  WRl’A  10,  which 
contains  the  New  Orleans  SMS/\,  with  an  increase  of  804  percent  imder  the 
National  Income  Objective  and  966  percent  under  the  Itogional  Develop- 
ment Objective,  and  by  WRl’A  3,  which  includes  the  Nbmphis  SMS;\,  with  an 
increase  of  716  jxircent  under  the  National  Income  Objective  ;md  862 
percent  under  the  Regional  Development  Objective.  Ihese  figures  are 
indicative  of  the  continued  rapid  industrial  develojmient  that  can  be 
expected  along  the  nviin  stem  from  above  Baton  Itougc  to  below  New 
Orleans,  La.,  and  also  on  the  main  stem  in  the  Memphis  area,  llie  lowest 
increase  in  industrial  water  requirements  for  the  study  ]x?riod  is 
expected  in  Wld’A  6 with  a 325  percent  increase  under  the  National  Income 
Objective  and  399  percent  under  the  Regional  Dcv'^clopment  Objective. 

This  is  in  keeping  with  the  fact  that  WRI’A  6 is  primarily  ;m  agri- 
cultural area  ;ind  is,  along  with  WRl’A  7,  ;imong  the  less  ixjpulous  and 
more  rural  areas  in  the  region. 

Ihe  largest  :md  most  important  industries  require  tremendous 
amounts  of  water  of  relatively  good  quality  for  process  and/or  cooling 
purjK)SCS.  In  the  past,  the  Mississippi  River  lias  been  considered  ;m 
almost  inexhaustible  source  of  good-quality  water,  whicli  accounts  for 
the  present  large  degree  of  industrialization  along  the  river. 


Ihernxielectric  Power  Water  Needs 

Ihcrmoelectric  water-use  requirements  in  the  Ixiwer  Mississijipi 
Region  arc  expected  to  increase  by  417  percent  during  tlie  study  period 
imdcr  the  National  Income  Objective,  and  by  488  percent  during  tlie  s;imc 
period  under  the  Regional  Itevelopmcnt  Objective.  (Tables  6 and  7 sliow 
the  future  regional  the nnoelcc trie  water  needs.)  Ihc  tremendous  in- 
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Total  818.4  301.1 

i//\ll  figures  are  daily  averages  i 


lablc  4 - I'uture  14.'gional  Water  .Needs  - Industrial- 
National  Income  Objective  (I’rograjii  AJ 
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crease  in  water  requirements  for  thermoelectric  power  generation 
expected  in  WRI’A's  6 and  7 is  due  to  the  fact  that  these  WRI’A's  presently 
draw  all  or  most  of  their  power  requirements  from  other  areas  through 
the  interconnected  systems  of  Southwest  Power  Pool  members,  but  by  the 
year  2020  are  expected  to  have  power  generation  facilities  to  meet  their 
needs  within  their  own  respective  areas.  The  largest  "normal"  increase 
in  water  requirements  for  power  generation  is  expected  in  IvWA  8,  the 
Baton  Rouge  SMSA,  where  an  858-percent  increase  ujider  tlie  National 
Income  Objective  and  987  percent  under  the  Regional  Development. 

Objective  is  indicated.  It  should  be  noted  that  KRI’A  8 is  also  the  area 
expected  to  show  the  greatest  increase  in  industrial  water  requirements, 
as  indicated  in  the  previous  section.  The  lowest  increase  in  water 
requirements  for  thermoelectric  power  generation  is  expected  in  WRI’A  2, 
where  an  increase  of  92  percent  under  the  National  Income  Objective  ;md 
123  ixjrcent  under  the  Regional  Development  Objective  is  expected  to 
satisfy  their  needs  by  the  year  2020.  Power  requirements  for  the  region 
are  covered  in  more  detail  in  the  Power  Aj^pendix. 


l^ral  Itomestic  Water  Needs 

Water  requirements  for  rural  domestic  pur]:>oses  in  the  Lower 
Mississippi  Region,  are  expected  to  decline  during  the  study  period 
by  approximately  40  percent  under  the  National  Income  Objective,  and 
by  approximately  26  percent  under  the  Regional  Developnent  Olijective 
(Tables  8 and  9).  Tlie  greatest  decline  is  expected  to  occur  in  W'RI’A  5 
with  approximately  66  percent  uiider  the  National  Income  Objective  iuid 
approximately  61  percent  under  the  Region;!  1 Dcvolopnent  Ol)jective.  In 
general,  as  indicated  in  Tables  8 ajid  9,  a decline  is  expected  in 
Wld’A's  2 through  7 and  in  WRI’A  9 due  mostly  to  increased  urb;mization, 
further  extension  of  municipal  systems,  and  creation  of  n»rc  water 
districts  :md  farm  ;md  Home  Mninistrat ion  systems.  Tables  8 ;md  9 
further  indicate  an  increase  in  rural  domestic  water  requirements  in 
WRI’A' s 8 and  10  under  botli  programs,  Ihis  increase  in  rural  domestic 
water  requirements  is  due  to  the  fact  that  WRI’A' s 8 and  10  are  already 
highly  urbanized  and  will  not  exi^erience  as  great  ;m  increase  in 
urbanization  as  in  the  remaining  WRI’A' s,  while  per  c;ipita  use  in  the 
rural  areas  of  WRI’A' s 8 and  10  will  be  greatly  increased  due  to  nearby 
urban  influence. 

Rural  domestic  water  requirements  amoinit  to  1 ix;rcent  or  less  of 
the  total  municipal,  industrial,  thermoelectric,  and  rural  requirements. 


SIINM/\RY  OP  WATliR  NLliDS 


A summary  of  the  total  water  needs  of  the  region  for  miuiiciapl, 
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Table  6 - I'uture  I^egional  Water  Needs  - ITiermoelectric  Power- 
National  Income  Objective  (Program  A) 
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1/a11  figures  are  daily  averages 


Table  8 - J'uture  l^gional  Water  Needs  - Kural  Domestic- 
National  Income  Objective  (Prograjn  A) 


l^/Ul  figures  are  daily  averages  in  m.g.d.  Rural  domestic  water  considered  100  percent  consumed. 


industrial,  rural  domestic,  and  thermoelectric  {X)wer  generation  for 
1970  and  for  each  of  the  target  years  under  the  National  Income  and 
Regional  Development  Objectives  is  given  in  Table  10. 


The  total  water  needs  for  municipal,  industrial,  and  power 
generation  purposes  are  expected  to  increase  during  the  study  period, 
1970-2020,  by  approximately  582  percent  under  the  National  Income 
Objective,  and  by  approximately  695  percent  under  the  Regional  Develop- 
ment Objective.  Due  to  the  decline  in  the  rural  domestic  water  needs, 
the  overall  regional  needs  however  will  increase  by  576  percent  ;md 
687  percent  under  the  National  Income  and  Regional  Development 
Objectives,  respectively. 


TaWe  10  - Suiimar)'  of  Kcgioual  hater  Needs-^ 


1980 

■) 

UDO 

20 

20 

Need 

1970 

.Sational 

Income 

Regional 

Dewlopmcut 

National 

Income 

Regional 

Development 

National 

Income 

Regional 

Development 

Municipal 

(il(..7 

7.56.: 

818.4 

1,092.7 

1,231 .0 

1 ,349  ,S 

1,7"  1.3 

Industrial 

5,419.8 

8,208.5 

9,008.2 

19,990.5 

23,112.0 

47,178.3 

55,048.5 

Tliermoclectric 
I’owe  r 

4,537.6 

7,120.9 

7,025.9 

19,504.9 

21,831.0 

23,403.2 

20, 078.7 

Kural  Domestic 

118.5 

109 . 1 

118.1 

91.5 

103 . 1 

71.9 

81  .8 

Total  Kegion 

10,(i9d.6 

10,191.5 

17,570.0 

40,079.6 

10,307  .7 

72,203.2 

84,180.3 

Daily  average  witlidrawals  in  m.g.d. 
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METHODOLOGY 


GILNERAL 


The  Lower  Mississippi  Region  is  one  of  18  regions  in  the  conterminous 
United  States  defined  by  the  Water  Resources  Council  for  the  purpose  of 
appraising  overall  water  and  related  l;ind  resources  development  needs. 

In  order  to  define  these  needs  more  closely,  the  Lower  Mississippi 
Region  was  further  divided,  in  accordance  with  its  several  river  basins, 
into  10  water  resource  planning  areas  developed  along  hydrologic  lines. 

Mich  of  the  data  contained  herein  were  gathered  on  county  or  parish 
lines  rather  than  strict  hydrologic  lines  for  ease  in  comiiilation  of 
data  traditionally  e.xpressed  on  political  boundaries.  In  some  cases 
adjustments  were  also  made  in  boundaries  between  UWA's  to  more  realis- 
tically define  needs.  .As  shown  in  .Appendix  B,  Economics,  major  adjust- 
ments of  this  t>iie  were:  Crittenden  County,  Arkansas,  was  included  in 

Md’A  3 because  it  is  part  of  the  Memiihis  SMS.A.  Over  95  percent  of  the 
Memphis  SIS.A  development  and  population  is  on  the  Tennessee  side  of  the 
Mississippi  River,  data  are  readily  available  for  the  total  SMS.A,  and 
the  bulk  of  future  SMSuA  development  is  expected  to  occur  in  Md’A  5. 

The  boundary  between  Md^A's  5 and  9 was  adjusted  for  tliis  appendix 
to  include  Rapides  and  Avoyelles  Parishes  in  IvllP.A  9 because  of  the  loca- 
tion of  tlie  .Alexandria  SMS.A  (.Appendix  B,  Economics,  includes  Rapides 
and  Avoyelles  Parishes  in  IVRPA  5) . 


MUXICIP^M.  WATER  NEEDS 


llie  methodology  used  in  tlie  develo{yncnt  of  mimicipal  water  needs 
is  based  on:  (1)  tlie  1970  (base  year)  pumpage  for  municipal  use, 

(2)  the  jxipulation  served  by  the  1970  pu;npage,  to  develop  a gallon  per 
capita  per  tkiy  (GPCD)  coefficient,  (3)  projection  of  the  population 
served  by  municiixil  systems,  and  (4)  the  projection  of  the  per  capita 
requirements  of  the  (xipulation  served  by  municipal  systems. 

It  should  be  noted  that  the  term  municipal  systems,  as  used  in 
this  text,  includes  all  legally  established  systems. 

Ihe  1970  pumpage,  in  m.g.d.,  for  municipal  use  in  the  suudy  area 
was  develoixid  from  data  provided  by  tlie  U.S.  Geological  Survey  (USGS) , 
lAiblic  Service  Research  (PSR) , State  surveys,  ;md  other  .sources,  .such 
as  direct  inquiry  when  USGS  ;uid  PSR  data  were  not  available.  In  the 
jxirtions  of  WRl’A  2 ;ind  WRI’A  5 located  in  the  State  of  Ark;msas,  tlie 
1970  pumpage  for  municipal  use  was  develo{x:d  by  the  Ckj]  f South  Research 
Institute  (tlSRI)  from  projections  of  its  1967  figures  determined  for 
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use  in  the  West  Texas  and  liastem  New  Mexico  Water  Import  Study.  Ihe 
jxjpulation  served  was  provided  along  with  the  pumpage,  and  the  present 
GPCD  rates  were  developed  for  each  subarea  in  each  WWA.  The  1970  U.S. 
Census  data  were  used  to  detennine  tlie  ixDpulation  of  each  subarea  aitd 
the  ratio  of  jx)pulation  served  by  public  systems  to  total  population 
obtained  for  each  subarea.  This  ratio  was  assumed  in  this  study  to 
increase  by  straight-line  projection  to  100  percent  by  the  target  year 
2020  for  SRSA's,  and  to  80  percent  for  non-sksA's. 

WRPA  population  figures  for  all  projection  years  were  provided  by 
the  economics  Subcommittee,  disaggregated  into  sulrareas,  ajid  the  per- 
cent share  of  eacli  subarea  within  a Wld’A  detennined.  Iliis  percentage 
was  used  to  distribute  the  projected  jxjpulations  for  1980,  2000,  and 
2020  in  each  W'Rl’A.  Population  served  by  public  systems  in  each  subarea 
was  then  obtained  by  application  of  the  ratio  of  population  municipally 
served  to  the  total  {xapulation,  developed  as  e.Kplained  in  tlic  previous 
paragraph. 


In  developing  the  projected  GPCD  rates,  use  was  made  of  the  results 
obtained  from  the  application  of  tlie  Main  II  system  (a  system  developed 
by  llittman  Associates,  Inc.  of  Miiyland)  by  GSRl  in  its  study  for  the 
Mississippi  River  Commission  in  connection  witli  the  water  requirements 
for  the  West  Texas  and  Eastern  New  .Nfcxico  Water  Imix^rt  Study.  The 
growth  index  of  the  GPCD  rates  developed  in  that  study  was  applied  to 
the  GPCD  rates  in  each  subarea  of  eadi  WRl^A  in  the  present  study,  llie 
product  of  the  projected  |X)pulation  municipally  served  and  the  corre- 
sponding GPCD  rate  resulted  in  the  estimated  projected  municipal  water 
needs.  A uniform  consumption  coefficient  of  37  percent,  as  established 
in  the  West  Texas  and  Idstem  New  Mexico  Water  Inport  Study,  was  used 
throughout  the  study  area  in  this  appendix. 


INDUSTRLM  WATER  NEEDS 


Estimates  of  industrial  water  needs  for  this  study  were  based 
primarily  on  data  obtained  from  an  industrial  water-iusage  survey  of 
industries  within  the  study  area  conducted  by  GSRI  for  the  Mississippi 
River  Commission  in  the  West  Texas  ;mJ  Eastern  New  Mexico  Water  Import 
Study.  TJie  following  information  was  obtained  from  tliat  suivey: 


a. 

b. 

c. 

d. 

the  name 


Location  and  identification  of  tlie  industry. 

Economic  data  (emplo>'ment , production  volume,  production  value). 
Water  intake  and  recirculation  (by  month). 

Water  source,  whether  ground,  surface,  or  purchase  (if  surface, 
of  the  stream) . 
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e.  Water  usage  (cooling,  boiler  feed,  processing  and  sanitary). 

f.  Return  flow  or  discharge  (by  month) . 


Idle  Standard  Industrial  Classification  (SIC)  system  developed  by 
the  U.S.  Department  of  Commerce  was  used  to  identify  and  classify 
industries  reporting  on  the  survey.  SIC  classification  is  divided  into 
two-,  three-,  and  four-digit  levels.  The  two-digit  level  is  a general 
classification  of  industry  by  type,  such  as  SIC  26  - Paper  and  Allied 
Products,  while  the  three-  and  four-digit  groupings  are  more  specific 
subdivisions  of  the  two-digit  groups,  such  as  264  - Converted  Paper 
Board  Products,  and  2643  - Bags.  Water  requirements  were  examined  on  a 
four-digit  basis,  water -requirement  coefficients  were  developed  on  a 
three-digit  level,  and  water  requirements  were  summarized  at  the  two- 
digit  major  water-users  level  for  this  study.  This  data  was  supple- 
mented by  more  current  data  collected  by  the  States  and  tlie  U.S. 
Geological  Survey. 

A computer  program  requiring  the  following  input  was  develojxjd  to 
calculate  present  and  projected  water -requirement  coefficients  at  a 
three-digit  level : 

a.  Present  base-year  and  projected  employment  for  eacii  three-digit 
SIC  in  each  WRPA. 

b.  Coefficients  (water  use  per  employee  per  given  time  period  for 
the  base  year,  and  adjusted  for  productivity  for  the  project  years). 

c.  ^bnthly  intake  and  return- flow  distribution. 

Base  year  coefficients  of  water  use  were  developed  on  a subarea 
level.  The  coefficients  were  developed  by  summing  all  three-digit  SIC 
water  use  for  an  area  and  dividing  the  sum  by  the  number  of  employees 
involved.  Tliis  calculation  produced  a coefficient  in  gallons  per 
employee  for  the  base  year. 

Projected  industrial  coefficients  were  developed  by  adjusting  the 
base-year  coefficient  for  changes  in  productivity,  since  water  require- 
ments are  a function  of  productivity  as  well  as  emiiloymcnt.  Hst invites 
of  employment  for  the  projection  years  (developed  in  the  economic  stud)- 
using  Office  of  Business  Hconomics  (OBP)  methodology)  ;ind  productivity 
were  used  to  adjust  water  use  coefficients  over  time.  Ihe  principal 
calculation  of  the  program  then  was  employment  times  the  base  year 
water-use  coefficient  adjusted  over  time  for  productivity  ch;mge;  or, 
total  water  requirement  = employment  x base  year  coefficient  x produc- 
tivity index. 


1 


'lllliRMOELirrRIC  PaVIiR  WATER  NliEaS 


Water  requirements  for  [X)wer  generation  wore  obtained  from  the 
Federal  Power  Commission  (FPC)  regional  office  in  Ft.  Worth,  Tex. , 
and  adjusted  wliere  appropriate.  Data  supplied  were  essentially  the 
same  data  furnished  the  Mississippi  River  Commission  for  use  in  the  West 
Texas  and  Eastern  New  Mexico  Water  Import  Study,  llie  water  witlidrawals 
from  streams,  wells,  or  public  water  systems  are  used  primarily  for 
condenser  cooling  puqxjses  since  water  used  for  otlier  pui'poses,  such  as 
boiler  feed  water  (makeup  water)  , constitute  only  a very  small  portion 
of  the  total  water  withdrawn  for  power  generation. 

ilie  basic  factor  used  in  determining  water  requirements  for  power 
generation  is  the  "energy  for  load,"  wliich  the  FPC  staff  compiles 
annuall)'  from  re(X)rts  made  by  the  utility  canpanies  of  the  coujiti')’. 
"Energy  for  load"  is  the  electric  energy  required  to  serve  the  needs  of 
an  area,  and  may  or  may  not  be  supplied  by  generating  facilities  witliin 
the  area.  Needs , as  used  here,  is  tlie  electric  energ)'  required  to  power 
machinery  and  applirmces  which  are  used  in  maintaining  our  average 
standard  of  living. 

For  the  puri^ose  of  this  re[X)rt  all  electrical  energy  needs  beyond 
1980  were  considered  as  generated  within  the  area  needed. 

uses  (Tita  on  the  actual  pumpage  for  power  generation  in  1970, 
adjusted  with  better  information,  such  as  direct  inquiry,  where  avail- 
able, were  used  in  lieu  of  FPC  data. 

For  the  year  1980,  FPC  data  were  adjusted  as  follows: 

a.  IVliere  1970  pimipage  reported  by  USGS  exceeded  the  1980  needs  as 
determined  by  FPC,  the  1970  pumpage  was  used. 

b.  Wliere  the  1970  pumpage  (USGS)  was  much  less  than  the  1970  needs 
as  determined  by  Il’C,  the  1980  figure  was  increased  from  tlie  1970  pumpage 
only  in  the  amount  that  the  FTC  data  increased  between  1970  and  1980. 
(Pl;ints  operating  in  1970  wore  assumed  to  still  be  in  operation  in  1980.) 

Beyond  the  year  1980  FPC  data  were  used  as  submitted. 

Exception  to  this  methodology  was  made  in  KRl’A  4 wliere  supplementary 
reports  indicated  a water  use  of  895.2  m.g.d.  due  to  added  generating 
units  going  on  line  subsequent  to  the  1970  USGS  rejxirt. 

Water  requirements  for  the  generation  of  the  "energy  for  load" 
were  determined  by  FPC  by  application  of  water-use  factors  developed 
from  exjierience  in  the  operation  of  power  generation  facilities  of  all 
tyiies. 
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Projected  loads  and  water  requirements  for  their  generation,  as 
determined  by  FPC  in  consultation  with  various  utility  officials,  took 
into  consideration  the  ratio  of  the  various  types  of  generation, 
including  nuclear  generation  as  well  as  condenser  cooling  systems  (once- 
through,  cooling  towers,  cooling  ponds,  etc.)- 

Cooling  water  needs  for  electric  power  generation  were  developed  by 
FPC  for  the  Mississippi  River  Commission  and  transmitted  by  letter,  dated 
24  September  1969,  for  use  in  the  West  Texas  and  Easteni  New  Mexico 
Water  Imjxirt  Study,  llie  boundaries  used  in  that  study  are  very  similar 
to  those  used  in  the  Lower  Mississippi  Region  ComiJ rehens ive  Study.  Ihe 
principal  difference  affecting  electric  energy  is  in  the  boundary  between 
Wlll’A  5 and  WRI’A  9,  where  Rapides  and  Avoyelles  Parishes  were  siiifted 
from  WRl’A  5 to  WRIL\  9,  as  indicated  in  the  paragraph  ''General"  above. 
However,  tiie  cooling  water  requirements  were  adjusted  accordingly  so 
that  total  requirements  for  the  Lower  Mississippi  Region  are  tl\e  same  in 
each  study. 


RU16\L  IXIMLSTIC  WATLR  NEEDS 


Water  used  for  rural  domestic  puqxjses  generally  constitutes  only 
a ver>'  small  portion  of  the  overall  ivator  use  in  any  IvRI’A,  ;md  tlierefore 
refinements  in  methodology  were  not  considered  warranted. 

'file  methodology  used  in  determining  rural  domestic  water  needs  is 
generally  as  follows:  (a)  the  difference  between  the  population  of  any 

subarea  and  the  jx)pulation  served  by  public  systems  in  the  subarea,  as 
determined  in  the  development  of  municipal  water  needs  (see  Nbthodology 
above),  was  considered  the  rural  pojxilation  not  served  by  any  water 
system;  (b)  a uniform  water-use  coefficient  of  80  gallons  per  capita 
per  day  was  used  for  the  whole  study  area  ;uid  for  the  entire  study 
period;  (c)  the  product  of  factors  (a)  and  (b)  was  used  for  the  rural 
domestic  water  use  in  :my  given  subarea  and  for  any  given  target  year; 
and  (d)  for  all  practical  purposes,  100  percent  oi  water  withdrawn  for 
rural  domestic  use  was  considered  as  consumed. 


W R R A 1 


WW'A  1,  as  indicated  on  the  regional  map  (Figures  1 ;ind  2), 
comprises  the  maiii  stem  of  tl\e  Mississippi  River  below  tlie  mouth  of 
the  Ohio  River,  extending  to  and  including  the  main  stem  levees,  or  to 
the  top  of  the  banks  of  the  streajn  where  levees  do  not  exist. 

Other  than  for  navigation,  recreation,  ;md  fish  and  wildlife 
purix)sos,  UWA  1 has  very  few,  if  aiiy,  water  needs  of  its  own. 

For  the  pur{X)se  of  this  appendix,  therefore,  WRPA  1 is  considered 
only  as  a source  of  water  supply  ajid/or  a receiving  stream  for  return 
flows  from  the  WRIhi's  along  its  b;mks,  or  through  which  it  flows. 

WRl’A  1 is  covered  in  more  detail  in  the  Regional  Climatology, 
llydrolog)’  ;iiid  Cieology;  Hood  Problems;  Navigation;  Water  Quality  and 
Pollution;  Fish  and  Wildlife;  iuid  Sediment  ;ind  Pros  ion  /Xj^pendixes. 
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W R P A 2 


DESCRIPTION 


Cieneral 

WRPA  2 comprises  an  area  of  16,723  square  miles  in  southeastern 
Missouri  and  eastern  Arkansas  (see  Figure  3) . The  area  is  bounded  on 
the  east  by  the  Mississippi  River,  on  the  north  by  the  Castor  River 
diversion  channel  and  upper  Castor  River  drainage  basin  and  the  jNfcramec 
River  Basin,  on  the  west  by  the  IVliite  River  Basin  to  Augusta,  Ark.,  and 
extends  soutliward  downstream  along  the  IVhite  River  to  the  Little  Red 
River  Basin  and  the  Arkansas  River  Basin  to  Pine  Bluff,  Ark. , and  on 
the  south  by  the  Arkansas  River  right  bank  levee  from  Piiic  Bluff  to  the 
Mississippi  River  main  stem  levee. 

The  terrain  principally  consists  of  alluvial  lands  bounded  by  the 
Ozark  Nbuntains  on  the  north  and  west  and  major  rivers  on  the  south  and 
east.  A notable  exception  is  Crowleys  Ridge,  a line  of  hills  extending 
from  the  Ozark  foothills  near  Popular  Bluff,  Mo. , to  the  Mississippi 
River  near  Helena,  iirk.  Elevations  witliin  the  WRPA  vary  from  150  feet 
m.s.l.  (mean  sea  level)  in  the  soutli  to  1,750  feet  m.s.l.  in  the  north. 

The  landscape  consists  of  drained  swamp  lands,  presenting  an 
appearance  of  prairie  which  are  extensively  farmed,  undrained  swajiTj! 
lands  which  are  usually  forested  with  bottomland  hardwoods,  rolling 
uplands  that  are  managed  to  var>Mng  degrees  for  agricultural  production, 
and  forested  mountains. 


Climate 

Ihe  climate  of  W'RI’A  2 is  characterized  by  fairly  cold  winters  and 
hot  summers,  with  the  extreme  months,  January  and  July,  having  mean 
daily  temperatures  of  40°  F.  and  80°  F. , respectively.  'Hie  mean  annual 
temix'rature  of  the  W’Rl’A  is  60°  F.  , with  an  average  frost- free  growing 
season  of  about  7 months.  Rainfall  in  the  area  averages  50  inches 
annually,  and  combined  witli  the  temperatures  of  the  area  produces  a 
typical  subtropical  climate.  Tlie  Gulf  of  Nfcxico  area  produces  some 
violent  weather  periods  in  the  WRl’A  during  the  suiimer  and  fall.  Hie 
hurricanes  have  traditionally  lost  much  of  their  force  before  reaching 
the  area,  but  have  often  produced  tornadoes,  high  winds,  and  heavy 
rainfall  within  the  W'RJ’A. 
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F.conomy 


Approximately  627,000  people,  about  10  percent  of  the  Lower  Missis- 
sippi Region  population,  reside  in  IVilPA  2.  Urban  population  as  a 
percent  of  total  ix>pulation  was  40  percent  in  1970.  Major  centers  of 
urban  population  were  the  Missouri  cities  of  Charleston  (5,131)  New 
Nhdrid  (2,719),  Sikeston  (14,699),  and  Caruthersville  (7,350),  and  the 
^Arkansas  cities  of  Jonesboro  (27,050),  Blytheville  (24,752),  Forrest 
City  (12,521),  Paragould  (10,639),  Stuttgart  (10,477),  Helena  (10,415), 
West  Helena  (11,007),  and  Marianna  (6,196).  Itopulation  is  projected  to 
increase  to  795,000  in  2020  under  the  National  Income  Objective  and  to 
925,000  in  2020  under  the  Regional  Development  Objective.  Tlie  population 
will  bo  more  urbanized  in  2020,  with  64  percent  of  the  total  jx>pulation 
located  in  cities. 

Significimt  economic  activities  in  the  area  include  agriculture, 
mining,  manufacturing,  and  service  industries.  The  major  manufacturing 
categories  are  food  and  kindred  products,  primary  metals,  chemical  and 
allied  products,  and  textile  mill  products.  Hie  1968  manufacturing 
gross  product  was  $320  million,  and  is  expected  to  increase  to  $3.4 
billion  under  the  National  Income  Objective  and  $4.0  billion  under  the 
Regional  Development  Objective  by  2020. 

Ihe  most  significant  segment  of  the  area's  economy  is  agriculture, 
which  includes  production  of  soybeans,  rice,  com,  wheat,  and  cotton. 

In  1968,  agricultural  gross  product  was  $680  million  with  2020  pro- 
jection being  $1.03  billion  under  the  National  Income  Objective  and 
$1.10  billion  under  the  Regional  Development  Objective. 

Land  use  in  the  planning  area,  a total  of  10,702,000  acres,  con- 
sists of  cropland,  61  percent;  pasture,  7 percent;  forests  and  woodl;mds, 
25  fxjrcent;  urban  and  built-up  lands,  3 percent;  water  areas,  2 percent; 
and  otlier  lands,  2 percent. 

Power  generating  plants  within  the  W'RI’A  include  installations  at 
Sikeston,  New  Madrid,  and  CamiAell , Mo.;  Helena,  Jonesboro,  Forrest 
City,  and  ;\ugusta.  Ark.  Ilie  plant  at  Helena  withdraws  cooling  water 
from  the  Mississippi  River  and  has  by  far  the  largest  capacity.  Tlie 
remaining  plants,  which  produce  significant  amounts  of  electricity, 
also  use  surface  water  for  cooling.  Only  those  pl;mts  with  relatively 
siTuill  capacities  use  ground  water  for  cooling.  Hie  WRl’A's  total  jxiwer 
needs  arc  presently  supplied  from  within,  with  surjilus  energy  available 
for  use  outside  the  W'RI’A. 


Subarea  Delineation 

WRl’A  2 Ikis  been  divided  into  six  subareas  to  iiuike  data  appraisal 
more  meaningful  (see  Figure  3).  Hiis  breakdown  allows  for  better 
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correlation  of  data  within  the  WRI’A  cind  provides  a study  area  more 
conducive  to  illumination  of  problems.  Crittenden  Cbunty  lies  within 
the  hydrologic  boundary'  of  WRl’A  2,  but  its  economy  is  in,  and  influenced 
by,  the  Nbmphis  SNISA,  wliich  is  almost  entirely  in  WRl’A  5.  llie  six 
subareas  are  composed  as  follows: 


Suba  rea 

Goiuit  ies 

2-1 

Scott,  Mississippi,  .\ew  Midrid,  ;md  Pemiscot 
Counties,  Nb. 

2-2 

Mississippi,  Ix.'e,  ;uid  I’iiillips  Counties,  .Ark 

2-5 

Iron,  Midison,  Wa>aie,  Stoddard,  and  Hunklin 
Coimties,  Nb. 

2-4 

Clay,  Green,  Craighead,  Poinsett,  Cross,  ;md 
St.  Prancis  Counties,  .Ark. 

2-5 

Jackson,  Woodniff,  and  White  Counties,  Ark. 

2-6 

Lonoke,  Prairie,  Nbnroe,  and  Ark;ms;is 
Coimties,  Ark. 

I’RliShN'f  W'Ai’HR  IJSL 

tbneral 

Groundwater  is  the  predominant  source  of  water  supplies  for 
municipal  and  industrial  icses  in  the  WRl’A  with  about  90  ix?rcent  of  the 
withdrawals  derived  from  that  source  :md  the  reiitiinder  coming  from  ; 

surface  supplies,  primarily  stre;unflow.  .An  average  of  ,A9  i)crcent  of  | 

the  water  withdrawn  for  these  uses  was  consimtcd. 

Withdrawals  made  for  rural  domestic  use  were  confined  to  ; 

groundwater. 

Of  the  four  categories  of  use  considered  in  this  appendix,  theriiw- 
electric  power  producing  plants  withdrew  the  greatest  volume  of  water 
with  99  percent  taken  from  surface  water  and  only  1 percent  removed 
from  the  groundwater  resource.  Only  a very  smill  iwrtion  of  the  water 
withdrawn  for  this  purpose  is  consujned. 

llie  water  resources  supplying  current  needs  include  nine  (.eight 
artesian)  groimd-water  aquifers  ;md  numerous  stre;ims  throughout  the 
area. 

Hie  physical  ;uid  chemical  characteristics  of  ground  water  vary  i 

widely  within  tlie  WRl’A.  Hie  exact  water  quality  varies  among  aquifers  ] 

;md  among  locations  within  a single  acquifer.  In  general,  artesian  well 
water  is  soft  ;uid  slightly  acidic.  Sliallow  wells,  usually  in  the 
alluvial  aquifer,  yield  water  that  is  relative!)-  liard  and  higli  in  iron. 
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Artesian  aquifers  usually  range  in  depth  from  100  to  1,600  feet  below 
the  surface,  while  wells  in  the  alluvium  range  fraii  40  to  500  feet  deep. 


Physical  and  chemical  surface  water  characteristics  var>'  with 
location,  season,  and  rainfall  amounts.  Surface  water  sources  are 
generally  of  lower  quality  thim  ground  water,  however  areas  located 
in  the  Ozark  foothills  usually  produce  surface  runoff  tliat  is  of 
relatively  high  quality. 

A more  detailed  sunriary  of  the  aquifer  discharge  rates,  thicknesses, 
locations,  water  mineral  content,  and  surface  water  flow  infomvition  c;ui 
be  found  in  the  Regional  Climatology,  Hydrolog>’  and  Geology  /Njipendix. 


1970  Mmiciixil  Water  Use 

In  1970,  the  average  water  use  in  Wld’A  2 was  about  55  million 
gallons  per  dxiy  (m.g.d.),  or  about  104  gallons  [X'r  aipita  [x,'r  day 
((PCD).  For  the  peak  month  of  July,  about  41  m.g.d.,  or  .ibout  122  GPCl), 
were  used.  /\bout  94  jK-rcent  of  the  total  use  was  suppl  ied  by  groiuid 
water  aquifers. 

Ground  water  is  generally  of  good  quality  ;md  suitable  for  iiK)St 
jxirposes.  Treatment  required  varies  with  aquifer,  location,  and 
intended  use,  but  usually  consists  of  one  or  more  of  the  following; 
pil  adjustment,  iron  removal,  aeration,  ;md  softening. 

Surface  water  is  generally  of  lower  quality  ;md  usually  requires 
more  extensive  treatment  to  obtain  potable  water;  however,  several  small 
municipalities  utilize  surface  water  where  ground  water  in  suitable 
quantities  is  not  available. 

W'ater  withdrawn  in  W'RPA  2 for  municipal  use  in  1970  is  given  in 
Table  II. 

Table  11  - 1970  Mmicipal  Water  Use  - WRl’A  z\I 


Subarea 

W’itlidrawal 

Ground  water  Surface  water 

Tot  a 1 consumpt i on 

2-1 

6.9 

0.0 

2.6 

2-2 

8.5 

0.0 

3.1 

2-3 

4.0 

0.8 

1.8 

2-4 

8.4 

0.0 

3.1 

2-5 

1.8 

1.3 

1.2 

2-6 

3.1 

0.0 

1.1 

Total  WRl’A 

32.7 

2.1 

12.9 

1/  All  figures  are  daily  averages  in  m.g.d. 
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1970  Industrial  Water  Use 


In  1970,  the  average  water  use  was  about  39  m.g.d.,  of  which 
about  87  percent  was  taken  from  wells.  Ground  water  is  generally 
used  when  adequate  supplies  are  available.  Surface  water  is  used 
in  instiuices  where  other  advimtages  offset  tlie  higher  treatnx;nt  costs. 

Table  12  gives  a subarea  breakdown  of  industrial  water  use. 


Table  12  - 1970  Industrial  Water  Use  - WRI’A  l\l 


.Subarea 

Withdrawal 

GroLuid  water  Surface  water 

Total  consum[3tion 

2-\U 

5.6 

2.0 

5 . 0 

1-1 

1-iV 

15.1 

0.0 

6.0 

3.8 

1.5 

2.1 

2-4 

6.3 

0.4 

2.7 

2-5 

0.9 

1.1 

0.8 

2-6 

2.0 

0.1 

0.9 

Total  WRI’A 

53.7 

5.1 

15.5 

\j  All  figures  are  ckiily  averages. 


y Values  are  cstiioated. 

Industries  engaged  in  the  m:inufacturing  of  chemical  and  allied 
products  are  located  in  subareas  2-2  and  2-4.  Ihese  industries  require 
relatively  large  amoimts  of  water,  lliis  is  reflected  by  water  witli- 
drawals  whicii  total  over  56  percent  of  the  WRRVs  industrial  water  use 
in  1970.  The  renuiining  subareas  contain  numerous  industries,  but  no 
Mtijor  water  users  are  evident. 


1970  Ihennoelectr ic  Power  Water  Use 

llie  average  use  of  cooling  water  in  1970  was  about  .399  m.g.d., 
with  only  2.5  m.g.d.  being  consumed. 

Seven  pkints  are  presently  in  oix:ration,  witli  three  using  groimd 
water  for  cooling  and  four  drawing  from  surface  stre;ims.  lliose  using 
ground  water  are  relatively  .small  ;md  power  outputs  are  usually  consumed 
within  the  immediate  area,  with  cooling  water  recirailated  minimising 
resource  depletion.  Ihe  phmts  using  "once  through"  surface  water 
cooling,  withdraw  from  nvijor  streams  including  tlie  LV\nguille,  Wbite, 
and  Mississippi  Rivers. 
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ITie  quality  of  ground  and  surface  water  in  WRl’A  2 is  suitable 
without  treatment  for  most  cooling  applications. 

Table  13  gives  a breakdown  of  thermoelectric  power  water  use. 


Table  13  - 1970  ITiermoelectic  Power  Water  Use  - WRl’A  2—^ 

Ground 

Surface 

Total 

Withdrawal  (m.g.d.) 

5.0 

394.0 

399.0 

Consumption  (m.g.d.) 

0.2 

2.3 

2.5 

Return  Plow  (m.g.d.) 

4.8 

591.7 

396.5 

1/  >\11  figures  are  daily  averages. 

1970  l^ral  Ltomestic 

Water  Use 

Approximately  3 

09,000  people,  49  percent  of  the  jxjpulation  were 

served  by  individually  owned  wells  in  1970.  lliis  water 

use,  classed 

as  rural  domestic  use,  is  illustrated  in 

Table  14.  All 

rural  domestic 

water  is  derived  from  ground-water  sources,  :ind  is  considered  to  be 

totally  consumed. 

Table  14  - 

1970  liiral  Domestic 

Water  Use  - WRl 

•A  ZV 

Withdrawal 

Subarea 

Ground 

Surface 

Consumption 

2-1 

3.2 

0.0 

5.2 

2-2 

3.7 

0.0 

3.7 

2-5 

4.4 

0.0 

4.4 

2-4 

4.5 

0.0 

4.5 

2-5 

4.7 

0.0 

4.7 

2-6 

4.2 

0.0 

4.2 

I'otal  WRl^A 

24.7 

0.0 

24.7 

y All  figures  arc  daily  averages  in  m.g.d. 


I 
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RJlUlUi  WATER  NHEUS 


General 

'llie  future  municipal  and  industrial  water  needs  will  be  determined 
by  the  area's  population,  per  capita  use  rate,  and  industrial  growtii. 
The  population,  per  capita  use  rate,  and  industrial  production  are  pro- 
jected to  rise  throughout  the  study  period. 

Tlic  municipal  water  needs  will  be  increased  by  the  continuous 
movement  of  people  to  municipal  areas  from  rural  areas  and  the  instal- 
lation of  centrally  supplied  rural  systems. 

Ihe  production  in  indust r>'  is  forecast  to  show  continued  strong 
growth.  Tliis  will  comix)und  the  increase  in  future  industrial  ajid 
thermoelectric  power  water  needs. 


fTJture  Minicipal  Water  Needs 

Ilie  total  WRl’A  2 population  is  projected  to  increase  througiiout 
the  study  (leriod  ;md  urbanization  is  exi^ected  to  accelerate.  Urban 
and  rural  residents  served  by  public  water  systems  will  also  be  affected 
since  total  ntuni^er  :ind  percent  of  people  served  is  e.xi)cctcd  to  increase. 
In  addition,  an  expected  higher  level  of  affluence  will  tend  to  increase 
per  capita  consumption,  lliese  factors  form  tlic  basis  for  quantifying 
municipal  water  use  totals  which  are  shown  in  Tables  15  and  lb. 


Table  15  - Future  Minicipal  Water  Needs  - WIU’A 

•National  Income  Objective  (Program  A) 


1980 

2000 

2020 

Sub- 

area 

Witli- 

drawal 

Consumpt ion 

With- 

drawal 

Consumption 

With- 
d rawa 1 

Consurni^tion 

2-1 

7.9 

2,9 

11.2 

4.2 

16.3 

6.1 

2-2 

9.8 

3.6 

13.9 

5.2 

20.2 

7.5 

2-3 

5.5 

2.0 

7.8 

2.9 

11.3 

4.2 

2-4 

9.7 

3.6 

13.7 

5.1 

20.0 

7.5 

2-5 

3.6 

1.3 

5.0 

1.9 

7.4 

2.8 

2-6 

3.6 

1.3 

5.0 

1.9 

7.4 

2.8 

Total 

WRI’A 

40.1 

14.7 

56 . 6 

21.2 

82.6 

30.9 

y y\-l  figures  are  daily  averages  in  m.g.d. 
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Table  16  - Future  Mmicipal  Water  Needs  - WRl’A  Zl/ 

Regional  Development  Objective  (Program  B) 


1980 

2000 

2020 

Sub- 

With- 

With- 

With- 

area 

drawal 

Consumption 

drawal  Consumption 

drawal 

Consumption 

2-1 

8.5 

3.1 

12.6 

4.7 

18.9 

7.1 

2-2 

10.5 

3.9 

15.6 

5.8 

25.5 

8.8 

2-3 

5.9 

2.2 

8.7 

3.2 

13.2 

4.9 

2-4 

10.4 

3.8 

15.3 

5.7 

23 , 3 

8.7 

2-5 

3.9 

1.4 

5.6 

2.1 

8.6 

3.2 

2-6 

3.9 

1.4 

5.6 

2.1 

8.6 

3.2 

Total 

WRI’A 

43.1 

15.8 

63.4 

23.6 

96.1 

55.9 

ly  All  figures  are  daily  averages  in  m.g.d. 


Future  Industrial  Water  Needs 

Tlie  projected  population  growth,  combined  with  continued  exports 
are  expected  to  increase  the  demand  for  goods  and  serx'ices  sufficiently 
to  stimulate  industrial  growth,  llie  ajiioimt  of  water  rcqviircd  is 
deix2ndent  on  the  volimie  of  production  ;ind  the  processes  used.  The  total 
production  is  expected  to  increase  as  is  tlie  efficiency  of  the  production 
processes  utilized.  The  resulting  values  for  industrial  water  use  are 
shown  in  Tables  17  jind  18. 


Table  17  - Future  Industrial  Water  Needs  - WRI'A  2— 
National  Income  Ol^jective  (Program  A) 


1980 

2000 

2020 

Sub- 

With- 

With- 

With-  “ 

area 

drawal 

Consumption 

drawal 

Consumpt ion 

drawal 

Consumpt ion 

2-1 

11.7 

4.7 

29.1 

11.6 

68.1 

27.2 

2-2 

22.2 

8.9 

53.1 

21.3 

122.1 

48.9 

2-3 

8.1 

5.3 

20.2 

8.1 

47.6 

19.0 

2-4 

10.2 

4.1 

25.4 

10.2 

59.5 

25.8 

2-5 

2.9 

1.2 

7.2 

2.9 

16.6 

6.7 

2-6 

3.2 

1.3 

7.8 

5.1 

18.1 

7.5 

Total 

WRI’A 

58.3 

23.5 

142.8 

57.2 

552.0 

132.9 

17  All  figures  are  daily  averages  in  m.g.d. 
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Table  18  - Future  Industrial  Water  Needs  - WRPA  2^/ 

Regional  Development  Objective  (Program  B) 


1980 

2000 

2020 

Sub- 

With- 

With- 

With- 

area 

drawal  Consumption 

drawal  Consumption 

drawal  Consumption 

2-1 

12.9 

5.1 

33.5 

13.4 

80.2 

32.1 

2-2 

24.3 

9.7 

61 . 3 

24.5 

143.9 

57.6 

2-5 

8.9 

3.6 

23.4 

9.3 

56.0 

22.4 

2-4 

11.2 

4.5 

29.3 

11.7 

70.1 

28.0 

2-5 

3.2 

1.3 

8.5 

3.3 

19.6 

7.8 

2-6 

3.5 

1.4 

9.0 

3.6 

21.4 

8.5 

Total 

WPJ’A 

64.0 

25.6 

164.8 

65.8 

391.2 

156.4 

1/  All  figures  are  daily  averages  in  m.g.d. 


Future  lliennoelectric  Power  Water  Needs 

lixpected  power  production  by  existing  and  new  plants  within  WRPA  2 
will  continue  to  produce  surplus  energy  through  1980.  Future  power 
water  needs  are  shown  in  Table  19. 


Future  Rural  Domestic  Water  Needs 

Rural  domestic  water  needs,  supplied  primarily  by  individually 
owned  wells,  arc  expected  to  decline  in  future  years  due  to  wider  use  of 
community  systems,  as  well  as  a decline  in  rural  population.  Future 
rural  domestic  water  needs  are  sumnarized  in  Table  20. 
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Table  19  - Future  Hiemioelectric  Power  Water  Needs  - WRl’A  2— 


SUMMARY  OF  WATER  NEEDS 


! 


i 


i 

r 


Ntinicipal  water  is  generally  taken  from  ground-water  sources,  but 
several  small  towns  use  surface  water  in  areas  where  ground  water  is 
not  adequate  or  where  otlier  advantages  can  be  realized.  No  major  munic- 
ipal water  shortages  have  been  identified  and  none  are  expected  to  occur 
during  the  study  period. 


Projected  industrial  water  needs  can  be  supplied  by  ground  water, 
but  some  industries  use  surface  sources  and  are  expected  to  continue. 
Nfajor  industrial  water  shortages  probably  v,'ill  not  occur  within  the 
study  period. 


Cooling  water  use  for  thermoelectric  generating  plants  will  continue 
to  increase,  but  new  installations  and  existing  plant  additions  are 
expected  to  withdraw  from  the  Mississippi  ;md  White  Rivers.  Plants 
presently  using  ground  water  are  not  exj^ected  to  expaiid  signific:mtly 
and  will  ultimately  be  phased  out.  Consequently,  no  sliortages  can  be 
foreseen  within  the  study  period. 

Population  served  by  rural  domestic  systems  will  continue  to 
decline,  consequently,  future  use  will  decrease  for  each  successive 
time  }x;riod  considered. 

Future  requirements  for  purposes  other  tlian  municipal,  industrial, 
rural  domestic,  and  thermoelectric  cooling  are  considered  in  other 
apixjndixes.  Discussion  of  water  shortages  anticipated  when  considering 
all  water  needs  can  be  found  in  the  Plaii  Formulation  i\j5pendix. 

Table  21  shows  a summary  of  water  needs  for  W'RI’A  2. 


TalUc  21  - Sumian'  of  IVatcr  \ecds  - IfRI’A  2— 


mso 


Use 

1U7U 

.National 

Inconxi 

Regional 

Dcvclopmei 

Rural  Domestic 

M.7 

;o.o 

-2*3 

Miuiicipal 

34.8 

4U.1 

43.1 

Industrial 

38.8 

58.3 

Ot.U 

ihoniKicIectric 

3'1‘J.U 

3yy.o 

5‘J‘J.O 

fotal  Hld’A 

41)7.3 

518.0 

.348.  1 

:ooo  ;o:o 


National 
I ncomo 

Kcgioiial 

Devcloiimcnt 

National 

Income 

Regional 

ne\-clopmei 

10.0 

17.4 

10. 0 

14-4 

Si) . (i 

1)5. 4 

s: . i) 

00 . 1 

144.8 

104.8 

3.34 . 0 

.301.4 

0-1 1 . 5 

"18.5 

"06.4 

SSO.l 

85(1.0 

0(>1.  1 

1 ,101.0 

1 ,388  .(> 

i/ 
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figures  arc  daily  average  wi tJidravvals  in  m.^.d. 
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DESCRIPTION 


General 

WRPA  3 comprises  a total  area  of  11,260  square  miles  located  in 
(portions  of  four  States,  western  Kentucky,  western  Teimessee,  and 
northern  Mississippi.  The  area  is  bounded  on  the  west  by  the  Missis- 
sippi River,  on  the  north  and  east  by  a line  which  separates  tlie 
drainage  areas  of  the  Ohio  and  Tennessee  Rivers  from  the  Mississippi 
River,  and  on  the  south  by  a line  which  separates  the  drainage  areas  of 
Noiiconnali  Creek  and  Hatchie  River  from  the  Coldwater  and  Little  Talla- 
hatchie Rivers  (see  Figure  4).  ihe  economic  boundary  of  the  area 
includes  Critte?\den  County,  Arkansas  (part  of  the  Nfcmpliis  SMSA) , which 
by  hydrologic  definition  is  within  KRI’A  2,  and  excludes  the  flood 
protected  area  at  Cairo,  Illinois.  Tlie  general  topography  may  be 
divided  into  two  sections  separated  by  the  loessal  bluffs  that  parallel 
the  Mississippi  River.  To  the  west  lies  the  alluvium  of  the  Mississippi- 
Ohio  comjolex  which  has  a maxiimim  width  of  about  20  miles.  To  the  east 
the  land  form  consists  of  rolling  uplands  with  gentle  I'elief  dissected 
by  numerous  streams  in  the  area.  Elevations  vary  from  200  feet  mean 
sea  level  (m.s.l.)  in  the  alluvium  to  580  m.s.l.  in  the  hills  of  west 
Tennessee  and  Kentucky. 


Climate 

The  climate,  characterized  by  fairly  cold  winters  and  hot  suiraners, 
generally  consists  of  about  50  inches  ani\ual  rainfall  combined  with  a 
mean  ;mnual  temperature  of  60°  F.  Temperature  extremes  generally  occur 
in  January  and  July,  wiiich  have  respective  meaji  temperatures  of  40°  E. 
and  80°  F.  The  average  frost-free  growing  period  is  about  7 months. 
Tropical  storms  coining  from  the  Gulf  of  Nbxico  sometimes  produce  periods 
of  heavy  rainfall,  but  the  hurricane- force  storms  tend  to  lose  their 
destructive  capabilities  before  reaching  the  area. 


Economy 

/ipproximatcly  1,258,000  people,  about  20  percent  of  the  region's 
(K>]Xilation,  reside  witliin  the  WRl’A.  Uiixin  population  in  1970  was  70 
percent  of  the  UWA  total  and  is  projected  to  be  88  percent  in  2020. 

Major  |x)pulation  centers  with  1970  census  figures  shown  include  Mayfield, 
Ky.  , (10,948),  Gorintli,  Miss.,  (11,581),  and  tlie  Tennessee  cities  of 
Memphis  (SMSA  767,050),  Jackson  (39,262,  D>'crsburg  ( 13,942)  and  Union 
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City  (9,504).  Population  in  2020  is  projected  to  be  2,569,000  under  the 
National  Incane  Objective  and  2,983,000  under  the  Itogional  Development 
Objective. 

Significant  economic  activities  in  the  area  include  agriculture, 
immufacturing,  and  service  industries.  line  major  manufacturing  cate- 
gories are  food  and  kindred  products,  chemical  and  allied  products, 
paper  ;md  allied  products,  and  textile  mill  products.  Hie  1968  manu- 
facturing gross  product  was  approximately  81.2  billion,  aid  by  2020  is 
ex)iected  to  increase  to  $12.1  billion  under  the  National  Income  Objective 
aid  $14.4  billion  under  the  Regional  Development  Objective.  In  1968, 
the  agricultural  gross  product  was  $322  million,  or  the  third  largest 
IVRPA  total  in  the  region,  llie  projected  gross  product  for  agricultural 
output  in  2020  is  $546  million  under  the  National  Income  Objective  iind 
$591  million  under  the  Regional  Development  Objective.  Nhjor  crops 
include  cotton,  soybeans,  grain,  and  hay. 

The  total  surface  area  within  the  WRl’A  is  6,818,000  acres  with  laid 
use  presently  distributed  anxing  cropland  (43  percent),  pasture  (14  per- 
cent), forests  and  woodliuids  (34  percent),  urban  and  built-up  lands 
(5  percent),  water  areas  (1  jxircent) , and  other  lands  (3  percent). 

ihe  lliomas  H.  /Mien  thennoelectric  power  generating  plait,  located 
near  .'■bmpiiis,  and  the  only  power  generating  plant  in  U’Rl’A  3,  withdraws 
cooling  water  from  the  Mississippi  River.  >\bout  50  percent  of  the  area's 
total  jxiwer  needs  in  1970  were  supplied  by  this  plant,  which  is  operated 
by  tlie  iennessee  Valley  ;\uthority.  Remaining  needs  are  generally  met  by 
sources  outside  tlie  area  and  region  by  a network  of  T\A  povver  generating 
plants. 


Subarea  Delineation 

U’Rl’A  5 has  divided  into  six  subareas  to  make  data  appraisal  more 
meaningful,  lliis  breakdown  is  based  on  the  smaller  hydrologic  drainage 
basins  witliin  the  l^fRl’A  modified  to  conform  to  county  boundaries  (see 
Figure  4).  This  breakdown  allows  a better  correlation  of  data  within 
tlie  WRl’A  and  provides  a study  area  more  conducive  to  illumination  of 
specific  problems,  llie  six  subareas  are  composed  as  follows: 
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ILLINOIS 


LtGtWD 


'URUlOCICAL  eOUNOANi 


PARISH  HR  cuunry  auuntufo 


UJCATIOM  MAT 


VUflAReAH'JUefR 


IRDICATES  SUBARUS  iH  RHiCh  »ailR  PROBlf  A«f 
ANHOPAtED  AS  A RESULT  OF  CORTlHiif  0 USE  OF 
CURRENT  PUAIPINI.  PATTERNS  FOR  MUNICIPAL 
iNOUSTRlAi  AND  THE  RMOFlECTWC  RATfR  SUPPLIES 


KEJ^TUCKY 

TENNESSEE 


INDICATES  SUBAREAS  N RHiCrt  NU  RATER  PR06UMS 
ARE  ANTICIPATED  AS  A RESUtTUF  CONTIRUEO  USE  Of 
CURRENT  PiJMP'NC  PA  I TERNS  FOR  MUNICIPAL 
•NOUSTR’A,  ANO  Trtf  RMOfLfCTRIC  RATfR  SUPPLIES 


TENNESSEE 

MISSISSIPPI 


LOWER  MISSISSIPPI  REGION 
COMPREHENSIVE  STUDY 

SUBAREA  DELINEATION 
MUNICIPAL  AND  INDUSTRIAL 
WATER  SUPPLY 
WRPA3 

FIGURE  4 


Subarea 


3-1 

3-2 

3-3 

3-4 

3-5 

3-6 


PRHSCNT  WATER  USE 


General 

Nbst  municipal  and  industrial  water  withdrawals  in  WRl^A  3 arc  made 
from  ground  water  with  only  about  2 percent  derived  from  surface  water 
sources.  An  average  of  about  28  percent  of  water  withdrawals  for  these 
uses  is  consumed. 

I^ral  domestic  supplies  are  obtained  from  ground  water  exclusively, 
and  all  the  water  withdrawn  for  this  category  of  use  is  assiuned  to  be 
consumed. 

Tliermoelectric  power  production  within  the  WRPA  accoujits  for  63 
percent  of  the  total  water  witlidrawals  for  the  four  categories  of  use 
considered  in  this  appendix.  Cnly  a very  small  portion  of  water  with- 
drawn for  cooling  purposes  is  consumed,  however. 

Ground  water  is  supplied  by  six  aquifers,  five  of  the  artesian  t)’pe 
and  one  of  the  unconfined  tyjic,  whicli  underlay  various  portions  of  tlic 
Uld’A.  The  extent  to  vviiicli  each  ac(uifcr  is  dcvelojxjd  depends  on  location, 
required  yields,  ajid  water  quality. 

ilic  quality  of  water  received  from  each  aquifer  depends  on  tl\c 
minerals  ajid  org;mic  matter  present  in  the  nvaterial  conprising  tlic 
aquifer.  /\s  a result,  the  exact  water  quality  varies  among  aquifers  and 
among  locations  within  a single  aquifer.  In  general,  however,  the 
artesian  aquifers  yield  soft  water  and  range  in  depth  from  less  than  100 
feet  to  1,600  feet  below  the  surface.  llic  alluvium  ranges  in  depth 
from  40  to  approximately  200  feet  and  its  wells  yield  water  tliat  is  hard, 
acidic,  ;md  has  a relatively  high  iron  content.  Shallow  wells  in  the 
artesi;m  aquifers  also  tend  to  produce  acidic  water  which  c^m  cause 
problems  if  not  treated. 


County 

Carlisle,  Hickman,  Fulton,  and  Graves  Counties,  Ky. 
Dyer,  Obion,  Weakley,  and  Carroll  Counties,  Term. 
Crockett,  Haywood,  Gibson,  Madison,  Qiester  Counties, 
Term. 

Tipton,  Lauderdale,  and  liike  Counties,  Term. 

Fayette,  Hardeman,  and  ^tNairy  Counties,  Term.; 
rUcom  and  Tippah  Counties,  Miss. 

Nfcmphis  SMSA  - Shelby  County,  Term,  and  Crittenden 
County,  Ark. 
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Surface  water  quality  varies  throughout  the  WRiW  and  is  generally 
of  poorer  quality  than  the  ground  water. 

A more  detailed  sumnury  of  the  aquifer  disclurge  rates,  thicknesses, 
locations,  water-mmeral  content,  and  surface-water  flow  infonnation  can 
be  found  in  the  Regional  Climatalogy,  lt>-drology  and  Geology  Appendix. 

1970  Muiicipal  Water  Use 

In  1970  the  average  mimici[xil  water  use  was  about  142  ni.g.d.,  witii 
July,  the  ix.\ik  month,  requiring  about  KSO  m.g.d.  llus  represented  a 
diiily  gallons  per  capita  use  of  ISS  and  llS,  resjjcct ively.  All  was 
supplied  by  ground-water  aegiifers. 

Ground  water  is  generally  of  good  quality  and  suitable  for  ;nost 
purjxases.  Treatment  required  varies  with  aquifer,  location,  ;md 
intended  use,  but  usually  consists  of  one  or  iiKjrc  of  the  following: 
pll  adjustment,  iron  removal,  acriation,  ;uid  softening.  Since  groimd 
water  is  plentiful  ;ind  of  good  ciuality,  no  municipal  use  is  made  of  the 
surface  water  resource. 

Surface  water  is  generally  of  lower  quality  ;md  requires  more 
extensive  treatment  to  obtain  potable  water. 

Table  22  gives  a subarea  breakdown  of  use. 

Table  22  - 1970  Muiicipal  Water  Use  - WRl’A  5-^ 


Withdrawal 


Subarea 

Ground  water 

Surlace  water 

Total  Gonsumption 

3-1 

4.0 

0.0 

1.5 

3-2 

10.2 

0.0 

5.8 

3-3 

9.3 

0.0 

5.5 

3-4 

2.5 

0.0 

1.0 

3-5 

5.7 

0.0 

2.0 

3-b  (SMSA) 

110.1 

0.0 

40.9 

Total  WRl’A 

141.8 

0.0 

52.7 

1/  /Ml  figures  are  daily  averages  in  m.g.d. 


1970  Industrial  Water  Use 


In  1970  the  average  use  was  about  98  m.g.d.,  of  wiiich  about  9b 
liercent  was  taken  from  grovuid  water  sources. 
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Quality  of  ground  water  is  acceptable  witli  minimal  treatment  for 
most  industrial  purposes,  and  surface  water  is  used  only  when  relatively 
low  quality  can  be  tolerated. 

Table  23  gives  a subarea  breakdown  of  use. 

Table  23  - 1970  Industrial  Water  Use  - WRl’A  3-^ 


W'itlidrawal 


Subarea 

Ground  water 

Surface  water 

Total  ConsLUiipt ion 

3-1 

4.5 

0.0 

0.7 

3-2 

11.0 

0.0 

0.4 

3-3 

7.0 

0.0 

1 .8 

3-4 

1.6 

0.0 

0. 1 

3-5 

10.2 

0.0 

1.2 

3-6  (SMSA) 

60. 3 

3.5 

10.4 

Total  W'Rl’A 

94.6 

3.5 

14.6 

\J  Ml  figures  are  daily  averages  in  m.g.d. 

Subareas  3-3,  3-5,  and  3-6  have  industries  whicli  require  relatively 
large  tunounts  of  water  in  tlieir  activities,  which  include  the  iminufac- 
turing  of  chemical  ;md  paper  products  and  processing  of  food  and 
kindred  products.  ;\lwut  85  percent  of  the  W'Rl’A's  total  water  use  in 
1970  is  attributed  to  these  three  subareas. 

Ihe  high  level  of  industrial  development  in  the  Memphis  SMSA 
(subarea  3-6)  is  reflected  by  witlidrawals  which  arc  nearly  double  the 
confined  withdrawals  of  all  other  subareas  in  tl\e  Wid’A. 


1970  lliermoclcctric  Power  Water  Use 

Ihe  average  use  of  cooling  water  in  1970  was  about  430  m.g.d.  (with 
6 m.g.d.  being  consumed)  by  a single  plant  located  near  Memphis.  All 
was  taken  from  the  Mississippi  River  and  utilized  in  a ' 'once -tii rough” 
system. 

All  grovmd  ;md  most  surface  waters  in  W'Rl’A  3 arc  of  acceptable 
quality  requiring  no  treatment  prior  to  cooling  use. 

fable  24  gives  a breakdown  of  use. 
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Table  24  - 1970  Thermoelectric  Power  Water  Use  - WRPA  3—^ 


Gromid 

Surface 

Withdrawal 

0.0 

430.0 

Consumption 

0.0 

6.0 

Return  Flow 

0.0 

424.0 

1/  All  figures  are  daily  averages  in  m.g.d. 


1970  Rural  Domestic  Water  Use 

In  WRPA  3,  approximately  241,000  jx^ople,  or  19  percent  of  the  1970 
{X)pulation,  were  served  by  individually  owned  wells  and  not  by  any 
municipal  water  system.  Iliis  water  use  is  classed  as  rural  domestic  use 
and,  as  illustrated  in  Table  25,  all  rural  domestic  water  is  derived 
from  ground  water  sources,  and  is  considered  to  be  totally  consumed. 

Table  25  - 1970  lAiral  Domestic  Water  Use  - WRPA  3^/ 


Subarea 

Ground 

Withdrawal 

Surface 

Consumpt ion 

3-1 

2.7 

0.0 

2.7 

3-2 

3.9 

0.0 

3.9 

3-3 

3.1 

0.0 

3.1 

3-4 

4.2 

0.0 

4.2 

3-5 

5.4 

0.0 

5.4 

3-6  (SMSl) 

0.0 

0.0 

0.0 

Total  WRI’A 

19.3 

0.0 

19.3 

\J  ;\11  figures  are  daily  averages  in  m.g.d. 


IirrURl-  WATliR  NEhUS 


General 

The  future  municipal  and  industrial  water  needs  for  this  area  will 
be  determined  by  the  area's  population,  industrial  growth,  ;ind  per 
capita  use  rate.  Tlie  population,  employment,  ;md  per  capita  use  rate 
of  the  IVRl'A  arc  projected  to  rise  throughout  the  study  period. 


1 


I 
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The  municipal  water  needs  will  be  increased  by  the  continuous 
movement  of  people  to  municipal  areas  fran  rural  areas  ;md  the  instal- 
lation of  centrally  supplied  rural  water  systems. 

The  industrial  production  is  forecast  to  show  continuous  strong 
growth  and  will  compound  the  increase  in  the  future  industrial  water 
needs . 


I'uture  Millie ipal  Water  Needs 

ihe  total  WRl’A  3 jxipulation  is  projected  to  increase  throughout 
the  study  period  and  urbanization  is  expected  to  accelerate.  Urban 
and  rural  residents  sensed  by  public  water  systems  will  also  be  affected 
since  total  number  and  percent  of  people  sensed  both  increase.  In 
addition,  an  expected  higher  level  of  affluence  will  tend  to  increase 
per  capita  consumiition.  Ihese  factors  form  the  basis  for  quantifying 
municipal  water  needs  totals  as  shown  in  Tables  2b  and  27. 

Ihe  Mempiiis  SMSA  accounts  for  about  82  percent  of  tlie  IVRI’A's 
municipal  withdrawals  in  1970,  and  a decrease  to  about  72  percent  is 
e.xpected  under  the  Regional  Development  Oiijective  in  2020.  Ihis  is 
indicative  of  a slower  urbanization  trend  in  the  SMSA,  while  urb;m- 
ization  as  a whole  is  expected  to  accelerate. 


Table  26  - liiture  Mmiciixil  Water  Needs  - WRI’.A  5— 
National  Income  Objective  (Progr;im  A) 


1980 

2000 

2020 

Sub- 

With- 

With- 

With- 

area 

drawal 

Consumption 

drawal 

Consumption 

drawal 

ConsumiM  ion 

3-1 

5.8 

2.1 

10.2 

3.8 

14.5 

5.4 

3-2 

14.4 

5.3 

28.0 

10.4 

46.7 

17.3 

3-3 

11.9 

4.4 

22.8 

8.5 

32 . 6 

12.2 

3-4 

3.3 

1.2 

b.5 

2.4 

12.0 

4.5 

3-5 

8.0 

2.9 

15.6 

5.7 

29.4 

10.8 

3-6 

1.32.3 

48.7 

195.0 

72.5 

273.6 

102.1 

Tot  a 1 
WRl’A 

175.7 

()4 . b 

278. 1 

103.3 

408.8 

152.3 

\J  <\11  figures  are  daily  averages  in  m.g.d. 


4b 


5-1 

6.3 

2.3 

11.6 

4.3 

16.9 

6.5 

3-2 

15.9 

5.9 

51.7 

11.8 

54.2 

20.2 

3-3 

13.0 

4.8 

25.9 

9.6 

37.8 

14.1 

3-4 

3.6 

1.3 

7 . 5 

~t  -I 

15.9 

5.2 

3-5 

8.8 

3.2 

17.8 

6.6 

34.0 

12.5 

3-6 

145.3 

53.5 

221.7 

82.5 

118.5 

Total 

192.9 

71.0 

316.0 

117.5 

474.5 

176.8 

WRl'A 

1/  All 

figures  are 

daily 

averages  in  m. 

,g.d. 

luturc  Induiitrial  Water  \ccus 

Ihe  demand  for  goods  and  services  is  expected  to  stimulate 
industrial  grovvtii.  Tltc  :imount  of  water  required  is  dependent  on  botli 
the  volume  of  production  ;md  the  processes  utilized  in  ;uiy  category  of 
industry.  Tlie  total  production  is  cxix?cted  to  increase  as  is  the 
efficiency  of  the  industrial  processes  used,  ilie  resulting  values  lor 
industrial  vvater  use  are  shown  in  Tables  28  ;uid  29. 


Table  28  - future  Industrial  Water  Needs  - WRI’A  .8—/ 
National  Income  Objective  (I’rognuu  A] 


1980 

2000 

2020 

Sub- 

With- 

With- 

Witli- 

area 

drawal 

Consumjit  i on 

drawal 

t'jonsumpt  ion 

drawal 

Consumi:)t  i on 

3-1 

6.7 

1.0 

16.0 

2.4 

36 . 4 

5 . 5 

5-2 

16.7 

0.7 

39.3 

1.6 

88.9 

3.6 

3-3 

10.6 

2.8 

25.0 

6.5 

57.0 

14.8 

3-4 

2.4 

0.2 

5.8 

0.5 

13 . 3 

1.1 

3-5 

15.4 

1.9 

56.6 

4.4 

83.4 

10.0 

5-6 

97.7 

15.6 

228.5 

36 . 6 

521.6 

83.5 

Total 

149.5 

22.2 

351.2 

52.0 

800.6 

118.5 

WRl’A 

1/  All  figures  are  daily  averages  in  m.g.d. 
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Table  29  - Future  Industrial  Water  Needs  - WRI’A 

Regional  Development  Objective  (Program  B) 


1980 

2000 

2020 

Sub- 

With- 

With- 

With- 

area 

drawal 

Consumi‘)t  ion 

drawal 

Consumption 

drawal 

Consumption 

3-1 

7.4 

1.1 

18.5 

2.8 

43.0 

6.4 

3-2 

18.3 

0.7 

45.5 

1.8 

104.8 

4.2 

3-3 

11.6 

3. 0 

28.6 

7.4 

67.2 

17.5 

3-4 

2.6 

0.2 

().6 

0.5 

15.7 

1.5 

3-5 

16.9 

2.0 

41.9 

5.0 

98.3 

11.8 

3-6 

107.0 

17.1 

257^ 

41.1 

615.2 

98.4 

Total 

WRPA 

163. 8 

24.1 

398.1 

58.0 

944.2 

139.6 

1/  All  figures  are  daily  averages  in  m.g.d. 


Future  ihennoelectric  Power  Water  Needs 

i\s  mentioned  earlier  in  the  text,  there  is  only  one  theni)oclcctric 
power  plant  in  WRI’A  3,  the  lliomas  H.  /Ulen  Pl;mt  in  Memphis,  and  much 
of  the  energy  needs  are  supplied  by  sources  outside  the  WRl’A. 

Expected  power  production  within  WRl’A  3 will  continue  to  fall 
short  of  the  needs  through  1980.  However,  after  1980,  production  of 
new  plants  will  begin  to  "catch  up"  and  by  2020  all  power  needs  c:m  be 
satisfied  by  plants  located  within  the  WRl’A.  Future  i»wer  needs  are 
translated  into  water  needs  by  applying  a water-use  factor  to  future 
WRPA  power-production  estimates. 

Table  30  gives  projected  requirements. 


Future  l^ral  Domestic  Water  Needs 

Rural  domestic  water  needs  arc  primarily  supplied  by  individually 
owned  wells.  The  population  served  by  this  type  of  system  is  expected 
to  decrease  in  future  years  due  to  wider  use  of  community  water  systems 
and  a decline  of  rural  jx>pulation.  Future  rural  domestic  water  needs 
are  summarized  in  Table  31. 
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Table  50  - Future  'nierinoelectric  Power  Water  Needs  - WRl’A  Si. 


V i\ll  figures  are  daily  average  withdrawals  in  m.g.d;  consumption  assumed  equal  to  withdrawals. 


SUMT>1ARY  OF  WATFR  XHEDS 


Mmicipal  systems  presently  utilize  ground-water  supplies  exclu- 
sively. Ground  water  is  generally  of  good  quality,  and  supply  is 
adequate  to  meet  projected  needs  throughout  the  study  period. 

Future  industrial  use  is  projected  to  exceed  available  ground- 
water  supplies  not  committed  to  municipal  use  in  subareas  3-5,  ^md  3-6 
by  2020,  and  alternate  sources  of  supply  will  be  required,  if  the  pro- 
jected use  is  realized. 

'niemoelectric  cooling-water  withdrawal  needs  are  significant 
quantities,  but  consimiption  is  almost  negligible.  'Ihe  present  source 
of  supply  for  cooling  water  in  WRl’A  3 is  the  Mississippi  River,  and 
projections  indicate  future  phmts  will  continue  to  withdraw  from  the 
Mississippi,  consequently,  no  supply  problems  are  anticipated. 

Population  served  by  mral  domestic  systems  will  continue  to 
decline,  consequently,  future  needs  will  be  reduced  for  each  successive 
time  {x-riod  considered. 

Future  requirements  for  puqwses  other  th;m  municipal,  industrial, 
rural  domestic,  and  the niKiclec trie  cooling  are  considered  in  other 
apjiendixes.  Discussion  of  .vater  siiortages  ;uiticipated  when  considering 
all  water  needs  cem  be  found  in  the  Pl;m  Fonnulation  ;\jipendix. 


Table  32 

shows 

a summaiy  of  water  needs 

for  U'Rl’A  3. 

iable  .)J  - susmury  of 

Hatt-r  V't'd-s 

- nid’A 

lUSO 

2 

mi 

Z02I) 

Use 

l;i70 

National  Regional 

In  conic  I development 

National 

Income 

I4.*gional 

l)L'velopment 

.National 

Income 

Ixcgional 

Hevclopmc'nt 

idiral 

Uiincstic 

1>).3 

zo.o  ;:.o 

Id.  3 

1(1.  j 

ii.y 

13  ■'.! 

Maiicipal 

111  .s 

r.3." 

l‘J2.0 

260.0 

316.0 

los.s 

ri-5 

Indastrial 

‘.IS.  1 

1-10.5 

163.8 

351.2 

308.1 

800.6 

0-14.2 

nionixx.‘lcctric 

■1.30.0 

yOA) 

633.6 

1 , 565.6 

1,~80.0 

1,081.6 

2,. 300. 5 

iot;ii  wiyw 

680.2 

805 . 1 

1,012.3 

2,209.2 

2,510.3 

5, "5.'^.  1 

- All  rijjUR'S  art'  dully  averuKt'  withdrawals  in  m-K-d. 
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W R P A 4 
DHSCRIFTIOX 


Ck.*neral 

IVt^’A  -}  lies  in  the  nortliwest  section  ol'  the  State  of  Mississippi 
and  contains  tlie  drainage  basin  of  the  Yazoo  River  :md  its  tributaries. 
Miin  tributaries  include  the  Tallahatchie,  Yalobuslia,  ajid  Big  Sunilouer 
Rivers.  Four  flood  control  reserv'oirs  are  located  in  the  upper  hill 
section  of  the  WRl’A.  'llie  hydrologic  boimdar>'  of  the  U'Rl'A  is  fomicd  by 
the  east  bank  Mississippi  River  levee  to  the  west  ;md  by  tiic  divides 
of  the  Wolf  ;ind  llatchie  River  Basins  to  the  north.  The  divides  of 
the  Tombigbec  :ind  Big  Black  River  Basins  form  the  eastern  :md  southern 
hydrologic  boiuidaries,  respectively.  ITic  western  half  of  the  IVRl’A  lies 
in  the  alluvial  valley  of  tlie  Mississippi  River,  and  the  easteni  half 
is  comprised  of  rolling  to  rugged  hills.  Ihe  total  drainage  area  of 
tlie  WRl’A  is  15,.'i55  square  miles  and  occupies  all  or  ]xirt  of  30  countries. 


Cl imate 

ilie  climate  of  the  IVRl’A  is  generally  mild.  Summers  are  long,  hot, 
and  humid,  and  winters  are  short  and  moderate.  During  winter  months 
the  prevailing  winds  are  from  the  north  ;uid  nortliwest.  Riring  otiier 
seasons,  prevailing  winds  arc  from  the  south  ;md  southwest.  llic  average 
annual  temperature  is  64°  F.  , ,'uid  average  monthly  temperatures  vary  from 
47°  F.  in  danuary  to  S2°  F.  in  July.  Observed  extremes  in  the  area 
range  from  ILS°  F.  do  minus  16°  F’.  llie  average  ;mnual  rainfall  for  the 
WRl’A  is  52  inches,  and  the  average  monthly  rainfalls  vary  from  a low  of 
2.5  inches  in  October  to  a high  of  6 inches  in  January. 


Fconomy 

'llie  population  of  the  IVRl’A  in  1970  was  approximately  658,000, 
about  10  percent  of  the  total  ixipulation  for  the  lower  Mississippi 
Region.  Fifty-seven  percent  of  the  population  of  the  IVRl’A  was  ser- 
viced by  some  form  of  central  water  system  while  45  percent  was  not. 
Minicipal  ivatcr  systems  seniced  257  communities,  vaning  in  size  from 
55  people  in  Cobb,  Miss.,  to  almost  40,000  people  in  lireenv i 1 le , Miss. 
Of  the  257  communities,  42  had  populations  over  2,500  and  four  had 
pojxilations  of  over  20,000,  Greenville,  Vicksburg,  Greenwood,  and 
Glarksdalc.  Ihe  total  ]iopulation  of  the  U'Rl’A  is  projected  to  be 
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828.000  or  941,000  by  the  year  2020,  depending  on  whether  the  Xational 
Income  or  Regional  Development  Ovjective  is  realized. 

llic  economy  of  the  area  is  based  primarily  on  agricultural  activ- 
ities, but  manufacturing  and  other  industries  also  make  considerable 
contributions.  In  1968,  production  of  the  manufacturing  industries  was 
valued  at  $330.7  million  ;ind  is  projected  to  go  as  high  as  $4.2  billion 
by  2020  if  the  Regional  Development  Ot:>jective  is  reached.  In  1968, 

231.000  people  were  employed  and  had  earnings  of  $973.7  million  within 
the  WRlkX.  Of  these  total  earnings,  manufacturing  industries  accounted 
for  21  percent. 

lliere  are  several  important  water-using  manufacturing  industries 
within  the  WRR'X.  Iheir  production  of  the  primary  and  allied  goods  of 
the  food,  paper,  chemical,  and  petroleum  industries  requires  ample 
quantities  of  water  having  acceptable  quality. 

Ihe  economy  of  the  area  is  influenced  b>-  the  presence  of  adequate 
power  sources.  Ihere  are  seven  tliennoelecric  generation  plants  within 
the  WRI’A.  Although  some  of  the  electric  power  needs  of  tlie  area  are 
mot  by  plants  located  outside  the  WRI’A,  1970  data  show  that  theniio- 
electric  plants  within  the  study  area  generated  enough  power  to  satisfy 
all  the  area's  power  requirements,  as  well  as  provide  surplus  jxiwer  to 
other  areas  through  tlio  interconnected  systems  of  the  Southwest  Rower 
Pool  members. 


Subarea  Delineation 

WRl’A  4 has  been  divided  into  six  subareas  to  make  data  appraisal 
more  meaningful.  Iliis  breakdown  is  selected  to  approximate  the  indi- 
vidual drainage  sub-basins  within  the  IVRl’A  and  then  modified  to  con- 
form to  county  boundaries  (see  Figure  5).  Ihis  brc;ikdowii  allows  for 
better  correlation  of  data  within  tlic  KldW  and  provides  small  enough 
study  areas  to  illuminate  problem  areas.  Uld’.A  4,  when  modified  to  con- 
form to  coiuity  boundaries,  occupies  26  complete  counties,  llie  hydro- 
logic  area  excluded  by  this  nx^di  fication  is  comjiriscd  of  small  por- 
tions of  Tippah,  Chickasaw,  ^bntgonK)ry,  and  Webster  Counties  in  Missis- 
sippi. The  six  modified  subareas  are  composed  as  follows: 


Subarea 

Coimt  ies 

4-1 

Desoto , Mirshal 1 , 

Tunica,  Tate,  (^litman 

4-2 

Benton,  Union,  Pontotoc,  Lifayettc,  Panola, 
Tallahatchie 

4-3 

Calhoiui,  Yalobusli; 

i,  C.rcnad;i 

4-4 

Coahoma,  Bolivar, 

Sim  flower , i iimiplircys 

4-5 

Ix'florc,  Carroll, 
Sharkey 

Holmes,  Yazoo,  Issaquena, 

4-6 

Washington 

52 
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FIGURE  5 


PRESENT  WATER  USE 


General 

Of  the  water  witlidrawn  for  municipal  and  industrial  purposes  in 
1970,  73.3  percent  was  supplied  by  ground  water  sources.  Groundwater 
withdrawals  accounted  for  all  of  the  municipal  water  used,  all  of  the 
rural  domestic  water  used,  ;md  56.6  percent  of  the  industrial  water 
used . 


llie  ground  water  utilised  within  the  WWA  is  supplied  by  five 
major  and  nine  minor  aquifers  whidi  underlay  some  portion  of  the  area. 
Ihirteen  of  those  aquifers  are  of  the  artesi;m  t>'pe  and  one  is  of  the 
unconfined  t>'pe.  Because  of  the  location  and  characteristics  of  these 
aquifers,  each  plays  a major  role  in  its  jx)rtion  of  the  KRl’A. 

Ihe  quality  of  water  received  from  each  aquifer  depends  on  ti\e 
minerals  and  organic  matter  present  in  the  material  which  makes  up  tlie 
aquifer.  As  a result,  the  exact  water  quality  varies  ;imong  aquifers 
iind  among  locations  within  a single  aquifer.  In  general,  however,  the 
artesian  aquifers  yield  soft  water  and  range  in  depth  from  200  feet  to 
3,500  feet  below  the  surface,  llie  alluvium  ranges  in  depth  from  40  to 
500  feet  and  its  wells  yield  acidic,  hard  water  with  relativ'ely  high 
iron  content.  Very  shallow  wells  in  both  the  artesian  and  alluvial 
aquifers  tend  to  produce  acidic  water  which,  if  not  treated,  caii  cause 
problems  when  in  contact  with  iron  metalwork. 

A limited  amoiuit  of  surface  water  is  presently  used  by  some 
industries  in  the  lower  jwrtions  of  the  Iv'Rl’A.  The  quality  of  surface 
water  used  is  influenced  by  the  extensive  amoimt  of  agricultural 
activity  in  the  area.  Stre;uns  and  rivers  in  tliis  area  have  increased 
chemical  content  resulting  from  the  use  of  fertilizers,  pesticides, 

;md  herbicides.  Surface  water  also  lias  a high  degree  of  suspended 
solids  because  of  increased  sediment  loads  from  the  agricultural  areas. 
.'Vldit  ional  ly , the  surface  water  quality  is  affected  by  the  low  to 
moderate  content  of  dissolved  solids  characteristic  of  the  ground  water 
effluent . 

A more  detailed  summary  of  the  aquifer  discharge  rates,  thicknesses, 
locations,  water  mineral  content,  and  surtace  water  flow  information 
can  be  foimd  in  the  Regional  Climatology,  Hydrology  and  Geology 
/ijiix-'nd  i X . 


1970  Muiicipal  Water  Use 

In  1970  the  average  daily  miuiicipal  water  witlidrawal  witliin  tlie 
WRl’A  was  53.8  million  gallons.  IXiring  duly,  tlie  peak  mimicipal  water 
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use  month  in  1970,  tiie  average  daily  use  was  60.2  million  gallons. 

All  of  this  water  was  supplied  from  ground  water  sources.  Tliis  with- 
drawal of  52.8  m.g.d.  reflected  a 147  GPCD  use  in  areas  serviced  by 
central  water  systems,  as  compared  to  the  national  average  of  166  GPCU. 

Withdrawal  requirements  far  e.xceed  actual  comsumptive  use.  'Ilus 
is  reflected  in  chita  collected  nationwide  indicating  that  63  percent 
of  water  withdrawn  for  municipal  use  is  returned  to  a stream  and  made 
available  for  re-use. 

Nlinicipal  water  pumpages  by  county  and  major  users  are  shown  in 
the  Inventory  of  Facilities  Appendix  under  Mmicipal  and  Industrial 
Water  Use.  Table  33  gives  a breakdown,  by  subarea,  of  the  1970 
municipal  water  withdrawals. 
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Table  33  - 1970  Mmicipal  Water  Use  - W.TI’A  4— 


IVithdrawal 


Subarea 

Ground  water 

Surface  water 

Total  consumption 

4-1 

4.9 

0.0 

1.8 

4-2 

6.5 

0.0 

2.4 

4-3 

3.9 

0.0 

1.5 

4-4 

9.9 

0.0 

3.7 

4-5 

20.6 

0.0 

7.6 

4-6 

8.0 

0.0 

3.0 

Total  WRI’A 

53.8 

0.0 

20.0 

V /Vll  figures  are  daily  averages  in  m.g.d. 

>\s  previously  mentioned,  the  ground  water  quality  within  tiie  WRI’A 
varies  according  to  the  t>’pe  aquifer,  the  aquifer  comixisition , and  the 
location  of  the  well  in  the  aquifer.  'fl\e  quality  of  the  raw  intake 
water  governs  the  degree  of  treatment  required.  ^Xccordingly , the 
method  of  treatment  varies  widely  throughout  tlie  WRI’y\.  Treatment 
varies  from  a simple  chlorination  process  in  some  communities  to 
elaborate  systems  of  clilorination,  aeration,  filtration,  fluoridation, 
and  pH  correction  in  others. 

In  all  cases,  the  jictual  ;imoimt  of  treatment  performed  is  dependent 
on  the  quality  of  raw  water  and  the  ability  or  willingness  of  the  users 
to  pay  for  its  treatment . 
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1970  Industrial  Vv'ater  Use 


Industrial  activity  witliin  WRI’A  4 during  1970  required  a daily 
average  water  withdrawal  of  86.6  m.g.d.  Ground  water  supplied  56.7 
percent  of  tliis  withdrawal  and  surface  sources  supplied  43.3  percent. 

Industrial  water  pumpages  by  subarea  are  shown  in  tlie  Inventory  of 
Facilities  Appendix  under  Municipal  and  Industrial  Water  Use.  Table 
34  gives  a breakdown  by  subarea  of  the  1970  industrial  water  withdrawals. 


Table  34  - 1970 

Industrial  Water  Use 

- WRl’A 

Subarea 

Witiidrawal 

Ground  water  Surface  water 

Total  consumption 

4-1 

9.5 

0.0 

5.5 

4-2 

1.6 

0.0 

0.9 

4-3 

2.3 

0.0 

0.7 

4-4 

6.0 

0.0 

0.5 

4-5 

17.7 

37.5 

1.1 

4-6 

12.0 

0.0 

0.4 

Total  WKI^A 

49.1 

37.5 

7.1 

— ^ All  figures  are  daily  averages  in  m.g.d. 

In  subarea  4-1,  the  industries  utilizing  tlie  bulk  of  tlie  9.5  m.g.d. 
produce  finislied  food  products,  petroleum  derivative  products,  chemicals, 
and  fertilizers.  Subareas  4-2,  4-3,  and  4-4  liave  several  t>'pes  of 
industries,  but  no  individual  large  water  users.  Subarea  4-5  uses 
55.2  m.g.d.  in  its  food  processing  industries;  cliemical,  paper,  and 
fertilizer  producing  industries;  ajid  in  the  production  of  lumber  and 
wood  products.  In  subarea  4-6,  12.0  m.g.d.  is  witJidraw7i  for  use  in  tJie 
food  processing  industries,  metal  products  fabrication,  and  fiber  board 
and  diemical  production.  Because  the  industries  in  WRl’A  4 produce  a 
wide  variety  of  goods,  each  industry  has  its  own  water  quality  require- 
ments and  subsequent  treatment.  Ihe  degree  of  treatment  ranges  from 
no  treatment  in  industries  using  water  as  a cooling  agent  for  bearings 
or  condensers  to  a full  five-step  system  of  treatment  iji  some  food 
producing  industries.  Ihese  systems  were  previously  mentioned  under 
1970  Municipal  Water  Use. 

Ihe  quality  of  the  raw  intake  water  and  its  intended  use  will 
govern  the  t>q)e  of  trcatjiient  required  for  the  various  industrial 
processes. 
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1970  'Iliermoelectric  Power  Water  Use 


Because  of  the  large  volume  of  water  required  to  cool  condensers 
in  thermoelectric  units,  all  plants  in  KRl’A  4 either  use  surface  water 
for  cooling  purposes  or  use  ground  water  recirculated  through  cooling 
towers.  The  seven  thermoelectric  pl;nits  in  W'Rl’A  4 are  located  at 
Vicksburg,  Yazoo  C,ity,  Greenwood  (2),  Clarksdale  ^2)  , ;md  Cleveland.  A 
new  plant  is  currently  uitder  construction  in  Greenville,  Miss.,  which 
is  expected  to  go  on  line  in  1973.  Tliese  seven  existing  plants  are 
currently  producing  enough  power  to  meet  the  electric  power  requirement 
for  the  Iv’RI’A  and  supply  suiqilus  jrawer  to  the  intercomiected  s.vstems  of 
the  Southwest  Power  Pool  memliers.  ^bre  infonnation  on  this  system  is 
available  in  the  I’ower  Appendix.  Table  35  indicates  the  1970  tlieniio- 
electric  water  use  for  WRI’A  4. 

Table  35  - 1970  Iheniioelectric  Power  Water  Use  - Wlll’A  4—'^ 


Ground 

Surface 

Ibtal 

Withdrawal 

31.1 

273.9 

305.0 

Consumption 

0.3 

2.4 

n 

M • / 

Return  Flow 

30.8 

271.5 

302.3 

— ^ /Ml  figures  are  daily  averages  in  m.g.d. 

Of  the  seven  thennoelectric  pl;mts  witliin  the  WRl’A,  five  utilize 
ground  water  ;md  two  surface  water.  Ihe  plants  wliich  use  ground  water 
are  smaller  and  generally  produce  }X3wer  for  their  immediate  area,  i.e., 
the  city  or  county  in  which  they  arc  located.  In  some  instances,  the 
water  used  by  these  plajtts  is  derived  from  the  municipal  water  systeims. 
'Ihe  two  plants  using  surface  water  arc  large  comjiared  to  the  pkmts 
using  ground  water  and  supply  power  over  a greater  area,  including 
portions  of  other  States.  ITic  water  used  by  these  plants  is  witlidrawn 
from  the  Mississippi  (WRPA  1)  and  Simflowcr  Rivers. 


1970  I\ural  Domestic  Water  Use 

/ipproximately  43  percent  of  the  (XDpulation  in  W'Rl’A  4 is  served  by 
individually  owned  water  systems.  In  1970,  fanners  and  others  who 
furnish  their  own  water  withdrew  about  21.7  m.g.d.  from  wells  and 
springs.  Table  36  sumnuirizes  the  rural  domestic  water  use  for  1970. 
All  of  this  water  is  supplied  by  ground  water  sources,  ;ind  all  \vatcr 
withdrawn  is  considered  as  consumed. 
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Table  36  - 1970  Rural  Domestic  Water  Use  - WRl’A  4^^ 


Subarea 

Withdrawal 

Consumpt ion 

4-1 

4.8 

4.8 

4-2 

4.2 

4.2 

4-3 

1.2 

1.2 

4-4 

4.9 

4.9 

4-5 

5.2 

5.2 

4-6 

1.4 

1.4 

Total  WRl’A 

21.7 

21.7 

“•  All  figures  are  daily  averages  in  m.g.d. 


limiRH  WATTR  XliT.DS 


General 

llie  future  mimicipal  and  industrial  water  needs  for  tliis  area  will 
be  detemined  by  the  area's  ]K)pulation,  industrial  growtli  and  per 
capita  use  rate.  Tlie  jx^pulation  ^md  empknmicnt  of  the  WRl’A  are  forecast 
to  decline  through  1980  with  a continuous  rise  thereafter. 

llic  iiumicipal  water  needs  will  be  increased  by  tlie  continuous 
movement  of  jx^ople  to  mimicipal  areas  from  inral  aicas  ;md  the  installa- 
tion of  centrally  supplied  rural  water  systems. 

'llie  j)cr  capita  production  in  industry  is  forecast  to  show  con- 
tinuous strong  growth,  iliis  increased  productivity  will  result  in  ;m 
increased  per  employee  water  use  for  industry  which  in  tuni  will  result 
in  :m  overall  increase  in  the  industrial  water  needs. 

Despite  decreases  in  population,  urlxmization  and  increases  in 
emplo>Tnent  will  result  in  an  increased  water  use  througli  1980.  .After 
1980,  the  increase  will  become  even  more  pronounced  as  ix'jpulat  ion , 
employment,  and  urlxmization  continue  their  upward  ti'end. 


liiture  Mmicipal  Water  Needs 

Ihe  total  population  of  the  W'Rl’A  is  expected  to  decrease  tiirough 
1980,  but  the  percentage  of  the  [Xipulation  serviced  liy  nuuiicip.il  t>iie 
water  systems  will  increase.  It  is  expected  that  the  conversion  from 
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self-supplied  to  centralized  rural  or  municipal  water  service  will 
result  in  80  percent  of  the  rural  ixjpulation  and  100  percent  of  tlic 
urban  population  being  serv^ed  by  central  water  systems  by  2020. 


Increased  use  of  indoor  plumbing,  modem  water-using  appliances, 
and  e.';tra  care  in  maintcirmce  of  jxjssessions , i.e.,  watering  lavviis, 
washing  cars,  etc.,  cause  rm  inci'casc  in  Gl’CD  consimied  ;md  therefore 
is  considered  in  projecting  future  water  needs.  Ihe  Gl’CU  in  IVRl’A  I was 
147  in  1970  and  is  projected  to  increase  to  lb.S,  174,  Lind  197  by  the 
years  1980,  2000,  and  2020  respectively. 

Table  .17  shows  the  projected  future  water  requirements  based  on 
the  realization  of  e.xpccted  trends  luidcr  the  .National  Income  Objective. 
Table  38  sliows  the  s;une  infonnation  based  on  the  realization  of 
e.xiK'ctcd  trends  under  the  Regional  Development  (bjective. 

Ihe  amoiuit  of  water  treatment  needed  depends  on  the  qu;ilit\'  of  the 
raw  water  withdrawn  and  the  ability  or  willingness  of  the  users  to  pay 
for  the  treatment.  /\s  new  central  water  systems  are  initiated  or  ;is 
established  systems  are  e.xpanded,  the  t\pe  of  treatiiient  required  to 
insure  adequate  water  quality  will  vary. 


future  Industrial  Water  Needs 

• jUthough  projections  indicate  that  the  total  popuhition  of  WRl’A  4 
will  decrease  through  1980,  industries  arc  expected  to  continue  their 
present  trend  of  increasing  productivity  Industrial  classi ficat ions 
expected  to  show  the  most  [>ronounced  grovvth  are  the  textile,  chemical, 
and  petroleujii  refining  industries,  all  of  which  arc  major  water-using 
industries. 

Ihe  future  water  requirement  of  an  industry  is  dependent  on  vohune 
of  production,  and  the  processes  used.  Ihe  total  industrial  output  is 
expected  to  increase  as  is  the  efficiency  of  the  production  processes 
utilized,  lixmiiinat  ion  of  these  factors  along  with  industrial  location 
trends  helps  explain  tlic  variation  of  water  use  ;unong  the  subare;is. 
I’rojected  water  needs  range  from  14.2  m.g.d.  in  subarea  4-2  to  .384. .3 
m.g.d.  in  subarea  4-5  in  2020  under  the  Regional  lV.'velopment  Objective. 

lable  39  shows  the  future  industrial  w;iter  needs  for  the  WRl’.A 
under  the  .Nlation.il  Income  Objective.  Table  40  shows  the  future 
industrial  water  needs  for  the  WRl'A  under  the  Regional  Development 
tbjective. 
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Table  57  - luture  Municipal  Water  Needs  - WRI’A 

National  Income  Objective  (Program  Aj 


1980 

2000 

2020 

Sub- 

With- 

W'itli- 

With- 

area 

drawal 

ConsLDiqjtion 

drawal 

Consumption 

drawal 

Consunqjtion 

4-1 

0.0 

2.2 

8.2 

3.0 

11.5 

4.5 

4-2 

7.9 

2.9 

10.8 

4.0 

15.1 

5.0 

4-3 

4.8 

1.8 

0.5 

2.4 

9.0 

3.4 

4-4 

12.1 

4.5 

10.5 

0.2 

23.1 

8.0 

4-5 

25.1 

9.2 

34.4 

12.8 

48.0 

17.9 

4-0 

9.8 

5,0 

13.4 

5.0 

17.0 

0.5 

Total 

W'Rl'A 

05.7 

24.2 

89.8 

55.4 

123.7 

40.1 

y All 

figures 

are  daily  averages  in 

m.g.d. 

Table  58  - future 

Municipal  Water  .Needs 

- WRI’A 

Regional  IX?velopment  (Xijective  (Program  BJ 

1980 

2000 

2020 

Sub- 

W'itli- 

Witli- 

With"- 

area 

drawal 

Consumption 

drawal 

Consumi^tion 

drawal 

Consumption 

4-1 

0.0 

2.4 

9.3 

5.4 

13.1 

4.9 

4-2 

8.7 

3.2 

12.2 

4.0 

17.1 

0.4 

4-5 

5.2 

1.9 

7.4 

2.7 

10.2 

3.8 

4-4 

13.3 

4.9 

18.7 

7.0 

20.5 

9.8 

4-5 

27.4 

10.1 

39.0 

14.5 

54.5 

20.5 

4-0 

10.7 

5.9 

15.2 

5.0 

19.2 

n 

i • 

Total 

WW'A 

71.9 

20.4 

101.8 

57.8 

140.4 

52.4 

— /Vll  figures  are  daily  averages  in  m.g.d. 
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Table  39  - Future  Industrial  Water  Needs  - WRl^A  4—^ 
iNational  Income  Objective  (Program  A) 


1980 

2000 

2020 

Sub- 

With- 

With- 

With- 

area 

drawal 

Consumption 

drawal 

Consumption 

drawal  Consumption 

4-1 

11.9 

4.5 

22.4 

8.5 

42.2  16.2 

4-2 

2.3 

1.3 

5.4 

3.4 

12.1  8.0 

4-3 

3.5 

1.0 

8.3 

2.5 

18.6  5.7 

4-4 

8.7 

0.7 

20.0 

1.6 

45.1  3.6 

4-5 

90.3 

1.8 

216.0 

4.2 

495.6  9.6 

4-6 

18.8 

0.6 

48.3 

1.4 

115.7  3.5 

Total 

135.5 

9.9 

320.4 

21.6 

729.3  46.6 

WR1>A 

— All  figures  are  daily  averages  in  m.g.d. 

Table 

40  - Future 

Industrial 

Water  Needs  - 

IVRPA 

Regional  Development  Objective  (Program  B) 

1980 

2000 

2020 

Sub- 

Witli- 

Witli- 

With- 

area 

drawal 

Consumption 

drawal 

Consunption 

drawal  Consun^^tion 

4-1 

13.1 

4.9 

26.0 

9.9 

49.5  19.0 

4-2 

2.6 

1.5 

6.2 

3.9 

14.2  9.5 

4-3 

3.8 

1.2 

9.6 

2.9 

21.9  6.7 

4-4 

9.6 

0.8 

23.0 

1.9 

53.2  4.3 

4-5 

98.9 

1.9 

249.9 

4.8 

584.5  11.3 

4-6 

20.6 

0.6 

55.9 

1.7 

136.4  4.1 

Total 

148.6 

10.9 

370.6 

25.1 

859.7  54.9 

WRI’A 

— All  figures  are  daily  averages  in  m.g.d. 


Because  tlie  industries  in  tlie  area  produce  a variety  of  products, 
tlie  quality  of  water  required  varies  considerably.  Consequently,  so 
does  tlie  amount  of  treatment  required.  Industries  using  water  sin^^ly 
for  cooling  require  no  special  treatment.  Iwd  processing  industries, 
liowever,  use  treatment  similar  to  tiiat  used  in  tlie  local  municipal 
systems.  In  all  cases,  tlie  major  factor  determining  tiie  treatment 
required  to  meet  estalilished  standards  are  tlie  quality  of  intake  water 
and  its  intended  use. 
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Future  Thermoelectric  Power  Water  Needs 

According  to  a 1971  survey  made  by  USGS,  in  1970  thermoelectric 
plants  in  WRPA  4 withdrew  305  m.g.d.  for  power  generation.  By  the  end 
of  1973,  995  m.g.d.  will  be  withdrawn  for  power  generation,  lliis 
increase  will  be  the  result  of  completion  of  plants  presently  under 
construction.  Based  on  projected  ix>pulation  and  average  daily  per 
capita  kilowatt  use,  it  is  ex^iected  tliat  thermoelectric  plajits  in  the 
WRPA  will  produce  a surplus  of  power  through  1980.  Surpluses  are 
supplied  to  other  areas  through  the  interconnected  systems  of  the 
Southwest  Power  Pool  members. 

Table  41  shows  the  projected  thermoelectric  water  requirements 
for  WRI^A  4. 

The  quality  of  the  water  now  used  in  cooling  thennoelectric 
condensers  is  generally  not  a critical  factor.  The  large  plants  that 
use  once-through  cooling  water  diverted  from  streams  generally  only 
screen  out  trash  that  may  impede  their  pumps.  Tlie  smaller  plants  which 
utilize  cooling  towers  to  recirculate  ground  water  apply  no  treatment 
before  use. 


Table  41  - Tuture  llicnnoclcctric  Tower  Water  Needs  - WKl’A  4^-^ 


1980 

2000 

2020 

National 

Regional 

National 

Regional 

National 

Kei;iondl 

Income 

Ifcvelopmcnt 

Income 

Development 

Income 

Icvelopment 

Witlidrawal 

995.2 

995.2 

995.2 

1,045.4 

1,10". 5 

1,257.9 

Consunjition 

10.  b 

10.6 

10.6 

12.5 

14.7 

19.8 

Return  Mow 

984.6 

9S4.6 

9S4.6 

1,032.9 

1 ,092.6 

1,2,38.1 

~ All  figures  are  daily  average  in  m.g.d. 


Future  Rural  Domestic  Water  Needs 

It  is  ex]4ccted  that  80  percent  of  the  rural  population  ;md  100 
percent  of  the  urban  population  will  be  served  by  central  water  systems 
by  2020.  As  a result,  the  amount  of  water  withdrawn  under  the  rural 
domestic  category  will  decline  through  2020. 

Tables  42  and  43  summarize  the  future  rural  domestic  water  needs  ! 

under  the  iNational  Income  and  Regional  Development  Oiijectives,  ■ 

respectively.  | 
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Table  42  - Future  Rural  Domestic  Water  Needs  - WRPA  4— 
National  Income  Objective  (Program  A) 


1980 

2000 

2020 

Sub- 

Witli- 

With- 

WitJi- 

area 

drawal 

Consumption 

drawal 

Consunption 

drawal 

Consumption 

4-1 

4.2 

4.2 

3.3 

3.3 

2.5 

2.5 

4-2 

3.7 

3.7 

2.8 

2.8 

2.1 

2.1 

4-3 

1.0 

1.0 

0.8 

0.8 

0.6 

0.6 

4-4 

4.3 

4.3 

5.3 

3.3 

2.5 

2.5 

4-5 

4.5 

4.5 

3.5 

3.5 

2.7 

2.7 

4-6 

1.2 

1.2 

1.0 

1.0 

0.7 

0.7 

Total 

18.9 

18.9 

14.7 

14.7 

11.1 

11.1 

WRPA 

y All 

figures  are  daily  averages  in  i 

m.g.d. 

Table  43 

1 - Future  Rural  Domestic  Water  Needs  - WRPA  4^^ 
Regional  Development  Objective  (Program  B) 

1980 

2000 

2020 

Sub- 

Witli- 

With- 

With- 

area 

drawal 

Consumption 

drawal  Consumption 

drawal 

Cons  umiit  ion 

4-1 

4.6 

4.6 

3.7 

3.7 

2.8 

2.8 

4-2 

4.0 

4.0 

3.2 

3.2 

2.4 

2.4 

4-3 

1.1 

1.1 

0.9 

0.9 

0.7 

0.7 

4-4 

4.7 

4.7 

3.8 

3.8 

2.9 

2.9 

4-5 

4.9 

4.9 

4.0 

4.0 

3.0 

3.0 

4-6 

1.3 

1.3 

1.1 

1.1 

0.8 

0.8 

Total 

20.6 

20.6 

16.7 

16.7 

12.6 

12.6 

WRI'A 

All  figures  are  daily  averages  in  m.g.d. 
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SU^MA1W  OF  WATER  NEEDS 


Table  44  is  a summary  of  municipal,  industrial,  thermoelectric, 
and  rural  domestic  water  needs  within  WTIPA  4. 

In  evaluation  of  present  resources  to  determine  possible  water 
supply  problems,  only  future  municipal,  industrial,  thermoelectric 
cooling,  and  rural  domestic  needs  are  considered.  Future  requirements 
for  other  purposes,  such  as  irrigation  and  other  agricultural  uses,  are 
presented  in  other  appendixes.  Discussion  of  water  shortages  antici- 
pated when  considering  all  water  uses  can  be  found  in  the  Plan 
Formulation  Appendix. 


'I'able  44 

- Surriar)'  of 

U'atcr  .Needs 

- WRl’A  4^' 

19SU 

2000 

2020 

Use 

197U 

.National 

Income 

I^'gionul 

Development 

.National 

Income 

I^^gional 

l)evelopmont 

National 

Income 

Regional 

lievclopraent 

Municipal 

53.8 

faS.7 

71.9 

8i).S 

101.8 

125.7 

140.4 

Industrial 

80. fa 

135.5 

148.0 

320.4 

570.0 

729.3 

850 . 7 

■jlicrmoelcctric 

305.  U 

995 . 2 

995.2 

995.2 

1,045.4 

1,107.3 

1,257.9 

Kural  lloinestic 

21.7 

18.9 

20. fa 

14.7 

10.7 

11.1 

12.  fa 

Total  WIU’A 

407.1 

1,215.3 

l,23fa.3 

1,420.1 

1,534.5 

1,971.4 

5,270.0 

:\11  figures  arc  daily  average  witlidrawals  in  m.g.d. 


The  comparison  of  municipal,  industrial,  tliermoelectric,  and  I'ural 
domestic  needs  to  the  present  availability  of  water  as  described  in 
the  Regional  Climatology,  Hydrology  and  Geology  Appendix  reveals  several 
possible  problem  areas.  Meeting  these  needs  using  current  pumping  pat- 
terns could  possibly  result  in  future  water  shortages  in  subareas  4-4, 
4-5,  and  4-6. 


W R P A 5 


DliSCRIPTlON 


General 

WRl’A  5 is  located  in  the  States  of  Arkansas  and  Louisiana  and 
contains  the  drainage  basin  of  the  (\iachita  River  and  its  tributaries. 
Main  tributaries  of  the  Ouacliita  River  include  the  Saline,  Caddo,  Little 
Missouri,  and  Little  Rivers  and  Bayous  D'Arbonne,  and  Bartholomew.  Of 
the  nine  lakes  in  the  area,  one  is  natural  and  eight  arc  manmade.  Ihc 
eastern  hydrologic  boundary  of  the  IVRI’A  is  fonned  by  tlie  divides  of  tlic 
Boeuf  and  Tensas  River  Basins  and  the  west  bank  Mississippi  River  levee 
in  Concordia  Parish,  La.  'llie  southern  boundary  extends  westward  from 
the  Mississippi  River  levee  at  Black  Hawk,  La. , to  the  Red  River  and 
follows  the  south  bank  of  the  Red  River  to  Boyce,  La.  flie  western  and 
northern  boundaries  are  formed  by  the  divides  of  tiie  Red  and  /Vrkansas 
River  Basins,  respectively,  'fhe  northwestern  section  of  the  IvRI’A  is 
predominantly  mountains;  the  northeastern  section  forms  a transition 
from  moutains  to  rolling  hills.  Tlie  central  portion  contains  a large 
swamji  area,  but  is  predominately  rolling  hills.  Hie  southern  portion 
is  alluvial  valley.  'Ihe  total  drainage  area  of  the  IV'Rl’A  is  20,415  square 
miles  and  occupies  all  or  parts  of  40  coujitrics  ajid  parishes. 


Cl imate 


Tlie  clinuitc  of  the  WRl’A  is  generally  moderate.  Huring  winter 
months  the  prevailing  winds  are  from  the  north  ;md  northwest.  During 
other  seasons  prevailing  winds  are  from  the  south  and  southwest.  Ihc 
average  annual  temperature  is  65°  P.  and  the  average  monthly  tcmixiraturcs 
vary  from  45°  1-.  in  January  to  82°  P.  in  July.  Ihc  average  a.njuial  rain- 
fall for  the  WRl’A  is  55  inches,  file  average  monthly  rainfall  varies  from 
a low  of  5.0  inches  in  /iugust,  September,  .'ind  (X'tober  to  a high  of  5.8 
indies  in  Mirch. 


liconomy 

Tlie  population  of  the  WRl’A  in  1970  was  approximately  822,000, 
about  15  percent  of  the  total  population  for  the  Lower  Mississippi 
Region.  Seventy  percent  of  the  population  of  the  U'Rl'A  was  serviced 
by  some  form  of  central  water  system  while  50  percent  was  not. 

Nlinicipal  water  systems  serviced  167  communities  var>’ing  in  size  from 
42  people  at  Bois  D';\rc,  Ark.,  to  60,000  in  Pine  Bluff,  Ark.  Of  tlicse 
167  comimmities,  52  had  populations  ov'-cr  2,5000  and  four  iiad  po|)ulations 
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of  over  20,000;  Hot  Springs,  Pine  Bluff,  and  HI  Dorado,  Ark.,  ajid 
Nbnroe,  La.  'llie  total  population  of  the  Wld’A  is  projected  to  be 
1,210,000  or  1,577,000  by  tlie  year  2020,  depending  on  whether  the  Xational 
Income  or  Regional  Development  Objective  is  realized. 

'Ilie  area's  economy  is  dual-based,  relying  on  agricultural  and 
manufacturing  activities.  In  1968  production  of  the  majiu factoring 
industries  was  valued  at  $555.9  million,  and  is  projected  to  go  as  higli 
as  $5.2  billion  by  3030  if  the  Regional  Development  Objective  is 
reached.  In  1968,  within  the  IVRPA,  273,000  people  were  employed  and 
had  earnings  of  $1  ,389.8  million.  Of  these  total  earnings,  mmufacturing 
industries  accounted  for  24.7  percent. 

Tliere  are  many  important  water-using  maiiufac tuning  industries 
within  the  WRPA.  Tlieir  production  of  the  primary  and  allied  goods  of 
the  food,  paper  , chemical,  textile,  petroleum,  and  printin'  metals 
require  ample  quantities  of  water  having  acceptable  quality.  Several 
industries  have  constructed  private  reserv'oirs  within  the  ivRl'A  to  assure 
a sufficient  quantity  of  unsable  water  for  their  production  of  primary 
metal  and  paper  products.  Storage  for  water  supply  has  also  been 
incoqxirated  in  the  Defray  Lake  on  the  Caddo  River,  a tributan'  of  the 
(.\iachita  River. 

Ihe  economy  of  this  area  is  influenced  by  the  presence  of  adequate 
power  sources.  There  are  seven  thermoelectric  and  five  hydroelectric 
generation  plants  within  the  WRl^A.  /Xlthough  some  of  the  electric  power 
needs  of  the  area  are  met  by  plants  located  outside  the  ’.VRl’A,  1970  data 
show  that  thennoelectric  plants  within  the  study  area  generated  enough 
power  to  satisfy  all  of  the  area's  power  requirements.  jVlditionally , 
surplus  povv’er  is  provided  to  tlie  interconnected  systems  of  tlie  Soutli- 
west  Dower  Pool  members.  Ibis  is  ixirticularly  true  with  relation 
to  the  hydroelectric  generating  facilities  that  are  used  primarily  to 
provide  power  during  peak  demand  periods.  Ibis  hydroelectric  power 
has  been  developed  for  use  in  the  vvhole  Southwestern  Power  iXdministra- 
tion's  market  area,  not  just  this  drainage  basin. 


Subarea  Delineation 

WRl’A  5 has  been  divided  into  eight  subareas  to  make  data 
appraisal  more  meimingful.  Ibis  brcakdoivn  is  selected  to  ajiproximate 
the  individual  drainage  sub-basins  within  the  hld’A  and  tlien  modified  to 
conform  to  county  boundaries.  The  area  of  the  hld’A  thus  delineated 
does  not  differ  appreciably  from  that  of  the  KRl’A  defined  by  hydrologic 
boundaries  (see  Figure  6).  (In  this  Appendix,  Rapides  and  Avoyelles 
Parishes  are  included  in  Mll’A  9.)  This  breakdown  will  allow  for  better 
correlation  of  data  within  the  \\Wt\  and  provide  a small  enough  study 
area  to  help  illuminate  problem  areas.  Ivld’A  5,  when  modified  to  conform 
to  county  boundaries,  occupies  28  counties.  The  eight  subareas  are 
com{iosed  as  follows; 


Subarea 


County  or  Parish 


5-1  Grant  and  Clcvchmd,  /\i'k. 

5-2  Jefferson,  Lincoln,  Ih'ew,  and  iVs’nley,  Ark. 

5-3  Nbntogomcry,  Garland,  Hot  Springs,  Dallas,  Ouachita 

Qillioun,  Bradley,  and  Union,  ;Vrk. 

5-4  Pike,  Clark,  Hempstead,  and  Nevada,  jVrk. 

5-5  Claiborne,  Union,  and  Lincoln,  ki. 

5-6  CXiachita,  La. 

5-7  Jackson,  Caldwell,  Winn,  and  Grant,  La. 

5-8  LaSalle  and  Cat^itioula,  La. 


PRESENT  WA'fER  USE 


General 

Of  the  water  withdrawn  for  municipal  and  industrial  purjioses  in 
1970,  60.1  percent  was  supplied  by  ground  water  sources.  Ground  water 
withdrawals  accounted  for  69.1  percent  of  the  municipal  and  57.7  per- 
cent of  the  industrial  water  used. 

Ihe  ground  water  utilized  within  the  WWA  is  supplied  by  five 
major  and  five  minor  aquifers  wliicli  underlay  some  portion  of  the  area. 
None  of  those  aquifers  are  of  the  artesian  t)!^  and  one  is  of  the 
unconfined  t>q)c.  Because  of  the  location  and  characteristics  of  those 
aquifers,  tlie  role  each  aquifer  plays  varies  from  area  to  area  within 
the  WRi’A. 

In  tlie  mountains  of  the  nortliwcst  section  of  the  WRl’A,  the  aquifer 
systems  have  very  poor  yields.  Tliis  results  in  a dependence  on  the 
surface  sources  of  the  (Xiachita,  Little  Missouri,  Caddo,  imd  Saline 
Rivers.  Additionally,  the  Corps  of  Engineers'  DcGray  Lake,  located  on 
tlie  Caddo  River,  was  designed  to  provide  250  m.g.d.  for  water-supply 
ixir]»scs. 

ihe  quality  of  water  withdrawn  from  cacli  aquifer  depends  on  the 
minerals  ;md  organic  matter  present  in  the  aquifer.  An  a I'csult,  tlie 
exact  water  quality  varies  among  aquifers  ;md  among  locations  within 
a single  aquifer.  In  general,  the  artesian  aquifers  yield  soft  water 
and  range  in  depth  from  200  to  4,000  feet  below  the  surface.  In  some 
areas,  however,  only  brackish  water  is  available  from  the  artesian 
aquifer  systems,  ihe  alluvium  aquifer  nmges  in  depth  from  40  to  500 
feet  and  its  wells  yield  acidic,  hard  water  with  relative  high  iron 
content . 

Surface  water  accoiaited  for  39.9  jiercent  of  the  municipal  ;md 
industrial  water  used  throughout  tlie  WRl’A  in  1970.  Ihe  quality  of 
surface  Vvater  used  is  influenced  by  the  agricultural,  primary  metals, 
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petroleum,  and  paper  manufacturing  activities  in  the  area.  Streajns 
and  rivers  in  tliis  area  have  reduced  quality  due  to  increased  diemical 
content  resulting  from  the  use  of  fertilisers,  pesticides,  and 
lierbicides  in  agricultural  activities  and  from  diemical  concentrations 
released  by  tlie  manufacturing  interests  of  the  area.  In  tlie  lower 
portions  of  the  KRl’A,  surface  water  lias  a liigli  degree  of  suspended 
solids  due  to  sediment  loads  from  agricultural  areas.  Additionally, 
the  surface  water  quaiit>-  is  affected  by  tiie  low  to  moderate  content 
of  dissolved  solids,  diaracteristic  of  tlie  area's  ground  water  effluent. 

A more  detailed  summary  of  tlie  aquifer  discharge  rates,  thicknesses, 
locations,  water  mineral  content,  and  surface  water  flow  infomation 
can  be  found  in  the  Regional  Clhnatology,  Hydrology  and  Geology  Appendix. 

11)70  Municipal  Water  Use 

In  1970, the  average  daily  municipal  water  withdrawal  witliin  the 
WRl’A  was  54.3  m.g.d.,  of  whicli  57.5  m.g.d.  was  supplied  by  ground  water 
and  16.8  m.g.d.  was  su^iplied  by  surface  sources.  Ihis  witlidrawal  is 
equivalent  to  an  average  daily  per  capita  use  of  117  gallons  in  areas 
serviced  by  central  water  systems,  as  compared  to  tlie  national  average 
of  166  GI’CU.  llie  peak  month  for  municipal  water  witlidraival  was  July, 
with  an  average  daily  witlidrawal  of  77.7  million  gallons. 

Withdrawal  requirements  far  exceed  actual  consumptive  use.  lliis 
is  reflected  in  data  collected  nationvvide  indicating  tliat  63  percent 
of  water  withdrawn  for  municipal  use  is  returned  to  a stream  and  made 
available  for  re-use. 

Mmicipal  water  pumpages  by  couity  and  major  water  users  are 
shown  in  the  Inventor^'  of  facilities  ^^ipendix  under  Municipal  and 
Industrial  Water  Use.  Talile  45  gives  a breakdown,  by  subarea,  of  the 
1970  municipal  water  withdrawals. 

As  previously  mentioned,  the  water  quality  within  the  Wld’A  varies 
according  to  the  source.  Ground  water  quality  varies  according  to  the 
type  aquifer  and  aquifer  composition  and  the  location  of  tlie  well  in 
the  aquifer.  Surface  water  quality  varies  according  to  the  intakes' 
location  to  the  agricultural  and  manufacturing  interests  of  the  WWA 
and  the  ground  water  effluents  dissolved  solids  concentrations.  In 
turn,  the  quality  of  the  raw  intake  water  governs  the  degree  of  treat- 
ment required  prior  to  use.  Accordingly,  the  method  of  treatment 
varies  widely  throughout  the  Wld’A,  from  a simple  chlorination  process 
in  some  communities  to  elaborate  systems  of  chlorination,  aeration, 
filtration,  fluoridation,  flocculation,  and  pH  correction  in  others. 

In  all  cases,  the  actual  jimount  of  treatment  perfonned  is  dependent 
on  tiie  quality  of  the  raw  water  and  the  ability  or  willingness  of  the 
users  to  pay  for  its  treatment. 


Table  45  - 1970  Municipal  Iv'ater  Use  - IVHI’A 


Witlidrawal 


Subarea 

Ground  water 

Surface  water 

Total  Consuiiption 

5-1 

0.9 

0.0 

0.4 

5-2 

11.9 

0.0 

4.4 

5-3 

6.6 

7.5 

5.2 

5-4 

2.1 

1.6 

1.4 

5-5 

5.5 

0.0 

2.1 

5-6 

4.8 

1 .1  ^ , 
0.0- 

4.6 

5-7 

3.0 

1.1 

5-8 

2.7 

0.0 

1.0 

Total  WRl’A 

37.5 

16.8 

20.2 

1/  All  figures  are  daily  averages  in  m. g.d. 
7/  Less  tlian  0.1  m.g.d. 


1970  Industrial  Water  Use 

Industrial  activity  witliin  KRPA  5 during  1970  required  a daily 
average  water  withdrawal  of  206.7  m.g.d.  Ground  water  sujiplied  57.7 
percent  of  tliis  withdrawal  and  surface  sources  sujjplied  42.5  percent. 

Industrial  water  pumj^ages  by  subarea  are  shovvn  in  tlie  Inventor)'  of 
facilities  >^pendix  under  Municipal  and  Industrial  Water  Use.  Table 
46  gives  a breakdown  by  subarea  of  tlie  1970  industrial  water  witlidrawals . 


Table  46  - 1970 

Industrial  Water  Use 

- WRl’A 

5i/ 

Subarea 

Witiidrawal 

Ground  water  Surface  water 

Total 

consumiition 

5-1 

0.5 

o.ir-'^ 

0.2 

5-2 

65.0 

40.0 

24.6 

5-3 

23.1 

22.7 

19.3 

5-4 

1.3 

2.1 

2.6 

5-5 

3.3 

0.4 

2.0 

5-6 

10.7 

20.6 

10.1 

5-7 

15.2 

1.2 

9.0 

5-8 

0.2 

0.4 

0.4 

Total  WRl’A 

119.3 

87.4 

68.2 

— All  figures  are  daily  averages  in  m.g.d. 
2/ 

— Less  tlian  0.1  m.g.d. 
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In  subarea  5-1,  tlie  industries  utilizing  the  bulk  of  the  0.5.  m.g.d. 
produced  aluminum  castings  and  finislied  wood  products.  In  subarea  5-2, 
large  volumes  of  water  are  used  by  the  paper,  chemical,  metal  casting, 
and  drilling  mud  compound  industries.  Subarea  5-3  uses  large  amounts 
of  surface  and  ground  water  in  the  aluminum,  paper  products,  petroleum, 
wood  products,  concrete  products,  and  chemical  industries.  Subarea  5-4 
uses  most  of  its  water  in  the  alimiinum  and  lumber  products  industries, 
llie  water  in  subarea  5-6  is  used  predominately  in  the  production  of 
chemical  and  paper  products.  In  subarea  5-7,  paper  and  lumber  products 
use  the  majority  of  the  water.  Subareas  5-5  and  5-8  do  not  have  any 
large  independent  water-using  industries. 

Because  the  industries  in  WRl’A  5 produce  a wide  variety  of  goods 
and  receive  their  water  from  such  a wide  variety  of  sources,  each 
industry  has  its  own  water  quality  requirements  imd  subsequent  treat- 
ment. The  degree  of  treatment  ranges  from  no  treatment  in  industries 
using  water  as  a cooling  agent  for  bearings  or  condensers^  to  floccula- 
tion for  surface  water  use  in  the  paper  :ind  petroleum  industries,  to 
a full  five-step  system  of  treatment  in  some  food  producing  industries, 
lliese  systems  were  previously  mentioned  under  1970  Mmicipal  Water  Use. 

In  the  final  ;malysis,  however,  the  quality  of  the  raw  intake  water 
and  its  intended  use  will  govern  the  t\q)e  of  treatment  required  for 
the  various  industrial  processes  for  which  it  will  be  used. 


1970  lliermoelectric  Power  Water  Use 

Because  of  the  large  volume  of  water  required  to  cool  condensers 
in  thermoelectric  units,  all  pl;ii\ts  in  WRPA  5 either  use  surface  water 
for  cooling  purix)scs  or  use  grouiid  water  recirculated  through  cooling 
towers.  Tlie  seven  thennoelectric  pl;mts  in  WRI’A  5 arc  located  at  Hot 
Springs  ;md  Camden,  y\rk.  , and  Sterlington,  ^fonroe,  Ruston,  Homer,  ;md 
.Jonesboro,  La.  No  new  plants  are  under  construction  at  this  time.  Ilicsc 
seven  existing  pl;mts  are  currently  producing  enough  power  to  meet  the 
electric  power  requirements  for  tlic  WRPA  and  supply  suiqilus  power  to 
the  interconnected  systems  of  the  Soutliwest  Power  Pool  members. 
Additional  [X)wcr  is  supplied  during  peak  demand  periods  by  three  Corps 
of  hngincers-operated  hydroelectric  plants  and  two  privately  ovviied 
plants  within  tlie  area.  Nbrc  information  on  both  tvqics  of  power  is 
available  in  tlie  Power  i\jipendix. 

Table  47  indicates  the  1970  thermoelectric  water  withdrawals  for 
WRPA  5. 

Of  the  seven  tlicmioclcctr ic  phmts  within  the  WRl’A,  four  utilize 
surface  water  and  three  use  groiuid  water;  two  of  the  latter  oiieratc 
off  of  the  city  water  systems.  ITie  plants  whidi  use  ground  water  or 
city  system  water  are  similar  and  produce  power  for  tlieir  immediate. 
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area,  i.e.,  the  city  or  county  in  whidi  they  are  located.  Hie  four 
plants  using  surface  water  are  large  compared  to  tlie  plants  using 
ground  water  and  simply  power  over  a greater  area,  including  portions 
of  other  states.  Hie  water  used  by  tliese  plants  is  withdrawn  from 
Lake  Catlierine  and  tlie  Ouadiita  River. 


Table  47  - 1970  Thermoelectric  Power  Water  Use  - WRl’A 


Ground 

Surface 

Total 

Witlidrawal 

0.3 

1,070.7 

1,071.0 

Consumption 

0.3 

9.5 

9.8 

Return  Flow 

0.0 

1,061.2 

1,061.2 

— Ml  figures 

are  daily  averages 

in  m.g.d. 

1970  Rural  Domestic  Water  Use 


iipproximately  30  percent  of  die  population  of  WRl^A  5 is  presently 
served  by  individually  owned  water  systems.  In  1970,  farmers  and  otlicrs 
wiio  furnished  their  own  water  supplies  witlidrew  about  16.1  m.g.d.  from 
wells  and  springs. 

Table  48  summarizes  the  rural  domestic  water  witlidrawals  for  1970. 
Ml  of  this  water  is  supplied  by  ground  water  sources  and  is  considered 
as  consumed. 


Table  48  - 1970  Rural  Domestic  Water  Use  - WRPA  5—^ 


Subarea 

Witlidrawal 

Consumption 

5-1 

0.9 

0.9 

5-2 

3.2 

3.2 

5-3 

4.7 

4.7 

5-4 

2.1 

2.1 

5-5 

2.2 

2.2 

5-6 

0.3 

0.3 

5-7 

1.8 

1.8 

5-8 

0.9 

0.9 

Total  WId’A 

16.1 

16.1 

— Ml  figures  are  daily  averages  in  m.g.d. 
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I-UIURL  WATHR  NEHUS 


General 

The  future  municipal  and  industrial  water  needs  for  this  area  will 
be  determined  by  the  area's  population,  industrial  growth,  and  per 
capita  use  rate.  The  population,  water  use  rate,  and  industrial  pro- 
duction of  the  WRI^A  is  forecast  to  continue  increasing  through  2020. 

Ihe  municipal  water  needs  will  be  increased  by  tlic  rise  in  (wpula- 
tion,  the  continuous  movement  of  people  to  municipal  areas  from  rural 
areas,  and  the  installation  of  centrally  supplied  rural  water  systems. 

'Ihe  per  capita  production  in  industry  is  forecast  to  show  continuous 
strong  growth.  This  increased  productivity  will  result  in  an  increased 
per  employee  water  use,  which  in  turn  will  result  in  an  overall  increase 
in  the  industrial  water  needs. 

;\long  with  increases  in  population  and  emplovmicnt , urh;mication 
and  improved  industrial  technology  will  result  in  ;in  ever  increasing 
water  use. 


Future  Municipal  Water  Needs 

The  total  population  of  the  l\WA  is  expected  to  increase  through 
2020,  while  the  population  serviced  by  municipal  water  distribution 
systems  will  increase  at  a greater  rate.  It  is  expected  that  the 
conversion  from  self-supplied  to  centralized  rural  or  municipal  water 
sendee  will  result  in  80  percent  of  the  rural  population  and  100  per- 
cent of  the  urban  population  being  sendeed  by  central  water  systems 
by  2020. 

Increased  use  of  modern  water-using  appliajices,  ;md  exta  care  in 
maintcmmcc  of  possessions,  i.e.,  watering  lawns,  wasliing  cars,  etc., 
will  cause  ;m  increase  in  GPCD  consimicd  and  tliereforc  is  considered  in 
projecting  future  water  needs.  Ihc  GPCD  in  WRl’A  5 was  117  in  1970  ;md 
is  projected  to  increase  to  128,  137,  ;ind  147  by  the  years  1980,  2000, 
:md  2020,  respectively. 

Tables  49  and  50  show  the  projected  future  water  requirements  based 
on  the  realization  of  expected  trends  under  the  National  Income  ;md 
Regional  Development  Objectives,  respectively. 
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Table  49  - Future  Municipal  Water  Needs  - WKI^A  5—^ 
National  Income  Objective  (Program  A) 


1 


1980 

2000 

2020 

Sub- 

Witli- 

With- 

Witli- 

area 

drawal 

Consumption 

drawal 

Consunption 

drawal 

Consunqjtion 

5-1 

1.2 

0.4 

1.7 

0.6 

2.5 

0.9 

5-2 

15.1 

5.6 

21.1 

7.8 

30.9 

11.5 

5-3 

17.6 

6.5 

24.9 

9.3 

36 .3 

13.6 

5-4 

4.6 

1.7 

6.5 

2.4 

9.5 

3.5 

5-5 

6.3 

2.3 

8.5 

3.2 

15.5 

5.8 

5-6 

14.5 

5.3 

18.3 

6.8 

23.0 

8.6 

5-7 

3.5 

1.3 

4.7 

1.8 

8.6 

3.2 

5-8 

3.1 

1.1 

4.1 

1.5 

7.5 

2.8 

Total 

WRI’A 

65.9 

24.2 

89.8 

33.4 

133.8 

49.9 

y All 

figures  ; 

are  daily  averages  in 

m.g.d. 

Table 

50  - Future 

Municipal  Water  Needs 

- WRI’A 

5i/ 

Regional  IJevelopment  Olijective  (I’rograjii  B) 

1980 

2000 

2020 

Sub- 

WitJi- 

With- 

Witla- 

area 

drawal 

Consumption 

drawal 

Consumption 

drawal 

Consumption 

5-1 

1.3 

0.5 

1.9 

0.7 

2.8 

1.0 

5-2 

16.0 

5.9 

23.9 

8.9 

35.2 

13.1 

5-3 

18.7 

6.9 

28.3 

10.5 

41.3 

15.4 

5-4 

4.9 

1.8 

7.4 

2.8 

10.8 

4.0 

5-5 

6.7 

2.5 

9.6 

3.6 

17.6 

6.6 

5-6 

15.4 

5.6 

20.7 

7.7 

26.2 

9.8 

5-7 

3.7 

1.4 

5.4 

2.0 

9.8 

5. 7 

5-8 

3.3 

1.2 

4.7 

1.7 

8.5 

3.2 

Total 

WRI’A 

70.0 

25.8 

101.9 

37.9 

152.2 

56.8 

— /Ml  figures  are  daily  averages  in  m.g.d. 
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Tlie  ajnount  of  water  treatment  received  depends  on  the  quality  of 
the  raw  water  withdrawn  and  the  ability  or  willingness  of  tlie  users  to 
pay  for  the  treatment.  As  new  central  water  systems  are  initiated  or 
as  established  systems  are  expanded,  the  tv^pe  of  treatment  required  to 
insure  adequate  water  quality  will  var>'. 


Future  Industrial  Water  Needs 

Projections  indicate  that  the  employment  in  WRPA  5 will  increase 
during  the  time  period  1980-2020  and  industries  will  continue  their 
present  trend  of  increased  productivity.  Industrial  classifications 
exj^ected  to  show  the  most  pronounced  growth  are  the  paper,  chemical, 
petroleum,  ;md  primary  metals  industries,  all  of  which  are  major  water- 
using  industries. 

llie  future  water  requirement  of  an  industry  is  dependent  on  the 
volumes  of  production  tmd  the  industrial  processes  used.  Both  total 
production  and  efficiency  of  water  use  are  expected  to  increase. 

Tliese  factors  along  with  industrial  location  trends,  are  responsible 
for  the  the  variation  of  water  use  amoijg  the  subareas.  Projected 
water  needs  range  from  5.7  m.g.d.  in  subarea  5-8  to  1,019.0  m.g.d. 
in  subarea  5-2  in  2020  under  the  Regional  Development  Objective. 

Tables  51  and  52  show  the  future  industrial  water  needs  for  t'ne 
WllPA  under  the  National  Income  ;md  Regional  Development  Objectives, 
respectively. 


Table  51  - Riture  Industrial  Water  Needs  - WRI’A  5—'^ 
National  Income  Objective  (Prognmi  A) 


Sub 

area 

1980 

With- 

d rawa 1 Con  sumpt i on 

With- 

drawal 

2000 

Consum]-)t  ion 

With- 

drawal 

2020 

ConsimiiJt  ion 

5-1 

0.8 

0.4 

1.9 

0.9 

4.3 

2.1 

5-2 

162.9 

38.6 

379.9 

91.1 

864.0 

205.7 

5-.3 

65.6 

27.8 

151.1 

65.0 

.334 . 8 

144.3 

5-4 

5. .5 

4.1 

12.5 

9.6 

27.9 

21.5 

5-5 

5.7 

3.2 

12.6 

7.8 

26.9 

17.5 

5-6 

43. 1 

13.9 

79.6 

26.2 

149.8 

50.4 

5-7 

23.1 

12.3 

44.2 

? ■> 

85.3 

40.7 

5-8 

0.9 

0.7 

2. 1 

1.7 

4.8 

3.8 

Total 

WRI’A 

307.4 

101.0 

683 . 9 

224.5 

1 ,497.8 

486.0 

— A1 1 figiires  arc  daily  averages  in  m.g.d. 
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Table  52  - Future  Industrial  Water  Needs  - WRPA  5^'^ 
Kegional  Development  (Program  B) 


1980 

2000 

2020 

Sub- 

Widi-““ 

With- 

With- 

area 

drawal 

Consumption 

drawal  Consumption 

drawal 

Consumption 

5-1 

0.9 

0.4 

2.2 

1.1 

5.0 

2.5 

5-2 

178.6 

42.4 

440.7 

105.5 

1,019.0 

242.7 

5-3 

79.7 

33.9 

190.4 

81.7 

431.8 

185.9 

5-4 

5.9 

4.5 

14.4 

11.1 

32.9 

25.3 

5-5 

7.2 

4.5 

14.6 

9.0 

31.8 

20.6 

5-6 

47.3 

15.3 

92.4 

30.3 

176.7 

59.5 

5-7 

25.3 

13.5 

51.3 

25.8 

100.6 

48.0 

5-8 

1.0 

0.8 

2.5 

2.0 

5.7 

4.5 

Total 

345.9 

115.3 

808.5 

266.5 

1,803.5 

589.0 

WRl’A 

All  figures  are  daily  averages  in  m.g.d. 


Because  the  industries  in  tlie  area  market  a variety  of  products, 
the  quality  of  water  required  varies  considerably.  Consequently,  so 
does  tile  amount  of  treatment  required.  Industries  using  water  simply 
for  cooling  require  no  special  treatment.  Food-processing  industries, 
liowever,  use  treatment  similar  to  that  used  in  the  local  municipal 
systems.  In  all  cases,  tlie  factors  determining  the  treatment  required 
will  be  tlie  quality  of  intake  water  and  its  intended  use. 


Future  lliermoeiectric  Power  Water  Needs 


According  to  a 1971  study  made  by  tlie  United  States  Geological 
Survey  (USGS),  thermoelectric  plants  in  WRPA  5 witlidrew  1,071  m.g.d. 
for  power  generation  in  1970.  Based  on  projected  population  and  average 
daily  per  capita  kilowatt  use,  it  is  expected  tliat  tliermoelectric  plants 
in  tlie  WRPA  will  produce  a surplus  of  power  through  1980.  Surpluses 
are  supplied  to  otlier  areas  served  by  the  interconnected  systems  of  tlie 
Southwest  Power  I’ool  members. 

Table  5.3  shows  tlie  projected  tliennoelectric  power  water  requirements 
for  WRl’A  5. 

llie  quality  of  tlie  water  used  in  cooling  tliermoelectric  condensers 
is  generally  not  a critical  factor.  Tlie  large  plants  tliat  use  once- 
through  cooling  water  diverted  from  streams  generally  only  screen  out 
trash  tliat  may  inifiede  tlieir  pun^is.  Tlie  smaller  plants  which  utilize 
cooling  towers  to  recirculate  ground  water  apply  no  treatment  before  use. 
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']'al)ic 

55  - luture  'nicmioclectric  I’owcr 

Water  .Needs  ■ 

• W'Rl’A  5^/ 

lUSO 

2000 

2020 

Subarea 

•National 
I ncome 

Regional 

Development 

■National 

Income 

Regional 

Development 

.National 
I ncome 

Regional 

Development 

Witlidrawal 
Consumption 
Ho  turn  Mow 

1,071.0 

0.8 

1,001. .1 

1,071.0 

y.s 

1,001.2 

2,905.2 

.54.0 

2,870.0 

3,294.5 

39.3 

3,255.2 

5,441.0 
54 . 3 
5,587 . 5 

5/JlO.S 
01.8 
5,854 , 7 

- /\U  tiguivs 

are  daily 

average  in  m.g.d. 

I-uture  Rural  Domestic  Water  Needs 

It  is  expected  that  only  20  percent  of  the  rural  population  will 
be  serviced  by  private  systems  by  2020.  As  a result,  the  amount  of 
water  withdrawn  under  the  rural  domestic  category  will  decline  through 
2020.  Tables  54  and  55  summarize  the  future  rural  domestic  water  needs 
under  the  National  Income  and  Regional  Development  Objectives, 
respectively. 


Table  54  - Future  Rural  Domestic  Water  Needs  - WRI’A  5— 
National  Income  Objective  (Program  A) 


1980  2000  2020 


Sub- 

Witli- 

Witli- 

area 

drawal 

Consumption 

drawa: 

5-1 

0.8 

0.8 

0.7 

5-2 

2.8 

2.8 

2.4 

5-3 

4.2 

4.2 

3.5 

5-4 

1.9 

1.9 

1.6 

5-5 

2.0 

2.0 

1.7 

5-6 

0,3 

0.3 

0.2 

5-7 

1,6 

1.6 

1.4 

5-8 

0.8 

0.8 

0.  7 

Total 

14,4 

14.4 

12.2 

WRI’A 

— All  figures  are  daily  averages  in 


Consumption 

With- 

drawal 

Consumption 

0,7 

0.3 

0.3 

2.4 

1.1 

1.1 

3.5 

1.6 

1.6 

1.6 

0.7 

0.7 

1.7 

0.8 

0.8 

0.2 

0.1 

0.1 

1.4 

0.6 

0.6 

0.7 

0.3 

0.3 

12.2 

5.5 

5.5 

m.g.d. 


77 


1 


Future  Itural  Itomestic  Water  Needs  - WRl'A  5— 
Regional  Development  Objective  (Program  B) 


1980  2000  2020 


Sub- 

With- 

Witli- 

Witli- 

'area 

drawal  Consumption 

drawal 

Consum{Dtion 

drawal 

Consumption 

5-1 

0.8 

0.8 

0.8 

0.8 

0.4 

0.4 

5-2 

3.0 

3.0 

2.8 

2.8 

1.2 

1.2 

5-3 

4.5 

4.5 

4.0 

4.0 

1.8 

1.8 

5-4 

2.0 

2.0 

1.8 

1.8 

0.8 

0.8 

5-5 

2.1 

2.1 

1.9 

1.9 

0,9 

0.9 

5-6 

0.3 

0.3 

0.3 

0.3 

0.1 

0.1 

5-7 

1.7 

1.7 

1.5 

1.5 

0.7 

0.7 

5-8 

0.9 

0.9 

0.8 

0.8 

0.4 

0.4 

Total 

15.3 

15.3 

13.9 

13.9 

6.3 

6.5 

WRI’A 

— ^ All  figures  are  daily  averages  in  m.g.d. 


Sumnury  of  Water  Needs 

Table  56  is  a summary  of  municipal,  industrial,  tlicnnoelectric , 

;md  rural  domestic  water  needs  within  WRl’A  5. 

In  evaluation  of  present  resources  to  determine  possible  water 
supply  problems,  only  future  municipal,  industrial,  tliennoelectric 
cooling,  and  rural  domestic  needs  are  considered.  Fiiture  requirements 
for  purposes  such  as  irrigation  :md  other  agricultural  uses  are 
considered  in  other  appendixes.  Discussion  of  water  shortages  antici- 
pated when  considering  all  water  uses  can  be  fovmd  in  the  Plan  Fonmi- 
1 at  ion  /\j-)pendix. 

llie  comparison  of  miuiicipal  , industrial,  theriiKaclectric , and  niral 
domestic  needs  to  the  present  availablity  of  water  as  described  in 
the  Regional  Climatology,  Hydrology  and  (oology  Appendix  reveals  sev- 
eral possible  problem  areas.  Meeting  these  needs  using  current  pump- 
ing patterns  could  possibly  result  in  future  water  shortages  in  subareas 
5-2  and  5-4. 


[ 

t 
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Table  56  - Summary  of  Water  Needs  - WRPA  5— 


W R P A 6 


DESCRIPTION 


General 

WRI’A  6 is  located  in  the  States  of  Arkansas  and  Louisiana.  The 
northern  boundary  follows  the  soutli  bank  of  the  y\rkansas  River  from  the 
Mississippi  River  to  a point  just  south  of  Pine  Bluff,  Ark.  Tne 
eastern  ooundary  follows  the  west  side  of  the  Mississippi  River  levee 
from  the  mouth  of  the  Arkansas  River  to  the  vicinity  of  Fcrriday,  La. 
Tlie  western  boundary  follows  the  eastern  hydrological  divide  of  Bayou 
Bartholomew  and  the  Ouachita  River  to  tlie  confluence  of  the  Tensas  <'uid 
eXaachita  Rivers.  The  total  area  of  WRl’A  6 is  5,520  squire  miles, 
comprising  all  or  part  of  15  counties  and  parishes.  Hie  surface  area 
of  the  IVRI’A  is  generally  flat,  with  a general  slope  from  north  to 
south.  Two  ridge  lines  are  found  witliin  the  area.  Ihe  first  travei'ses 
the  central  portion  between  Hudora,  iVrk. , and  Sicily  Island,  La.;  the 
other  is  located  on  the  western  side  of  tlie  basin  and  extends  from 
about  10  miles  above  Bastrop,  La.,  to  the  vicinity  of  ^tonroe,  La. 


Cl imate 

Tlie  climate  of  the  WRl’A  is  generally  mild  with  the  average  temperature 
varying  from  48°  F.  in  winter  to  81°  F.  in  sunmer.  llie  average  annual 
temperature  for  the  area  is  65°  F.  Tlie  prevailing  winds  are  generally 
from  the  southwest  during  the  summer  and  the  north  during  tlie  winter, 
llie  distribution  of  rainfall  is  fairly  uiifonn  over  the  watersheds  with 
the  average  annual  amount  being  52  inches.  Heavy  winter  and  spring 
rains  are  characteristic.  Average  monthly  rainfall  varies  from  about 
3 to  6 inches,  with  more  than  4 inches  per  month  being  exqierienced 
from  November  through  Miy. 


Economy 

Tlie  population  of  the  WRl’A  in  1970  was  approximately  188,000,  about 
3 percent  of  the  total  population  of  the  Ijower  Mississippi  Region. 

Fifty- five  percent  of  the  population  of  the  WRl’A  was  serviced  by  some 
form  of  central  water  system.  Mmicipal  water  systems  serviced  43  com- 
tmmitics  varying  in  size  from  33  people  at  Lake  Bruin,  Li. , to  almost 
20,000  people  at  Bastrop,  Li.  Ihe  total  population  of  the  WRl’A  is  pro- 
jected to  be  193,000  or  212,000  by  the  year  2020.  depending  on  whether 
the  National  Income  or  Regional  Development  ihjective  is  realized. 
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Tlie  economy  of  the  area  is  agriculture-based,  but  manufacturing 
and  other  industries  also  make  considerable  contributions.  Manufactur- 
ing earnings  accounted  for  over  12  percent  of  the  total  earnings  within 
the  IVRPA  in  1968.  The  abundant  fertile  land  in  WRPA  6 is  the  most  val- 
uable resource.  Agricultural  earnings  of  $143.7  million  in  1968 
represented  over  one- third  of  the  total  earnings  in  WRPA  6.  Tlie 
principal  agricultural  commodities  are  cotton,  soybeans,  rice,  com, 
small  grains,  beef,  and  timber. 

The  1968  employment  in  WRl’A  6 was  53,700  having  earnings  of  $291.3 
million  (reference:  Economics  appendix). 


Ihere  are  several  important  water-using  manufacturing  industries 
within  the  WRPA.  Their  production  of  the  primary  and  allied  goods  of 
the  food,  chemical,  paper,  and  petroleum  industries  requires  ample 
quantities  of  water  having  acceptable  quality. 

There  is  one  thermoelectric  power  plant  within  WRPA  6.  Based  on 
the  average  per  capita  power  requirements,  WRPA  6 did  not  produce  suf- 
ficient power  during  1970  within  its  boundaries  to  meet  its  jxDwer  needs 
Ihe  additional  power  tliat  was  required  was  supplied  through  the  inter- 
connected systems  of  the  Southwest  Power  Pool  members. 


.Subarea  Delineation 

WRl^A  6 has  been  divided  into  three  subareas  to  make  data 
appraisal  more  meaningful.  Hiis  breakdown  is  selected  based  on  the 
hydrological  boundaries  and  tlien  modified  to  conform  to  comity  boundaries 
(see  Figure  7).  This  breakdown  will  allow  for  bettor  correlation  of 
data  within  the  WRPA  and  provide  a small  enough  study  area  to  help 
illuminate  problem  areas.  The  three  subareas  are  comjxisod  as  follows: 

Subarea  County  or  Parish 

6-1  Desha  and  Chicot,  Ark. 

6-2  Iforehouse,  In. 

6-3  West  Qirroll,  East  Carroll,  Richland,  Midison, 

Franklin,  Tens:is,  Concordia,  La. 
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PRESliNT  WATER  USE 


General 

Of  the  water  withdrawn  for  municipal  and  industrial  pur])oses  in 
1970,  51.6  percent  was  supplied  by  ground  water  sources.  Ground  water 
withdrawals  accounted  for  92.6  percent  of  tlie  municipal  water  used  and 
46.2  percent  of  the  industrial  water  used. 

llie  ground  water  utilized  within  the  WRl’A  is  supplied  by  four 
aquifers  which  underlie  some  portion  of  the  area.  Of  these  four  aquifers, 
three  are  artesian  and  one  is  of  tlie  unconfined  ty'pe.  About  95  percent 
of  the  ground  water  pumj^ed  in  the  IvTd’A  comes  from  the  unconfined 
Mississippi  River  Valley  alluvial  aquifer.  The  thickness  of  this  aqui- 
fer ranges  from  50  to  150  feet,  but  is  more  than  100  feet  in  most  of 

the  area.  Water  from  the  alluvial  aquifer  is  generally  hard  ;ind  liigli 

in  iron  content;  however,  exceptions  exist  in  some  upl;md  areas  where 
tile  terrace  deposits  are  exposed.  Ihe  thickness  of  tiie  artesian  aqui- 
fers generally  ranges  from  less  th;in  100  to  more  than  1,000  feet.  One 

aquifer  (Sparta  Sand)  underlies  all  of  WRl’A  6,  but  contains  salty  water 

in  most  of  the  area.  It  contains  fresh  water  in  one  area  in  Ark;uisas 
and  two  areas  in  Louisiana,  llie  remaining  aquifers  contain  fresli  water 
of  a soft  bicarbonate  tyqie.  llie  micocene  de]>osits  luiderlie  only  a 
very  small  part  of  the  southeni  tip  of  the  area  and  overlie  salty  water, 
llie  miocene  sands  are  not  considered  a signific;uit  source  of  fresh 
water  supplies  in  WRl’A  6. 

A more  detailed  summary  of  the  aquifer  discharge  rates,  tiiickness, 
locations,  and  water  mineral  content  ;md  surface  water  flow  informition 
can  be  found  in  the  Regional  Climatology,  Hydrology'  and  Geology  Appendix. 

A limited  amount  of  surface  water  is  presently  used  by  soiik' 
industries  in  the  lower  portion  of  the  WRl’A.  Ihe  quality  of  surface 
water  used  is  influenced  by  the  extensive  aiiK)iiiit  of  agricultural 
activity  in  the  area.  Streams  and  rivers  in  this  area  have  high 
chemical  content  resulting  from  the  use  of  fertilizers,  pesticides, 
and  herbicides.  Surface  water  also  has  a high  degree  of  suspended 
solids  because  of  increased  sediment  loads  from  the  agricultural  areas. 
Additionally,  the  surface  water  quality  is  degiaded  by  low  to  moderate 
content  of  dissolved  solids  in  groiuid  water  effluent. 


84 


1970  Ntinicipal  Water  Use 


In  1970,  the  average  daily  municipal  water  withdrawal  within  the 
WRI’A  was  7.5  million  gallons  of  ground  water  and  0.6  million  gallons 
of  surface  water.  This  withdrawal  resulted  in  a 78  GPCD  use  in  areas 
serviced  by  central  water  systems,  as  compared  to  the  national  average 
of  166  GPCD.  During  July,  the  peak  municipal  water-use  month,  the 
average  daily  water  use  was  9.2  m.g.d.,  of  which  approximately  0.7  m.g.d. 
was  surface  water. 

Withdrawal  requirements  far  exceed  actual  consumptive  use.  lliis 
is  reflected  by  a water  intake  of  8.1  m.g.d.  compared  to  water  consump- 
tion of  3.0  m.g.d.  Ihis  gives  a return  flow  of  63  percent  to  the 
streams  and  made  available  for  re-use. 

Municipal  water  pumpages  by  county  and  major  users  are  sliown  in 
the  Inventory  of  Facilities  y\jopendix  under  Nlinicipal  and  Industrial 
Water  Use.  Table  57  gives  a breakdown,  by  subarea,  of  the  1970 
municipal  water  withdrawals. 

Table  57  - 1970  Municipal  Water  Use  - WRPA  6-^ 


Subarea 

Witlidrawal 

Ground  water  Surface  water 

Total  consumption 

6-1 

2.0 

0.0 

0.7 

6-2 

1.2 

0.0 

0.5 

6-3  , 

4.3 

0.6 

1.8 

Total  WRI’A 

7.5 

0.6 

3.0 

VAll  figures  are  daily  averages  in  m.g.d. 

The  quality  of  the  raw  water  and  its  intended  use  principally 
govern  the  degree  of  treatment  required.  The  amount  of  treatment  is 
dependent  on  the  quality  of  tlie  raw  water,  its  intended  use,  and  the 
willingness  or  ability  of  the  user  to  pay  for  treatment.  Within  Wld’A  6, 
the  treatment  varies  from  chlorination  to  combinations  of  processes, 
such  as  aeration,  chlorination,  filtration,  fluoridation,  and  pli 
correction. 


1970  Industrial  Water  Use 

Industrial  activity  witliin  WRPA  6 during  1970  required  a daily 
average  water  witiidrawal  of  61.5  million  gallons.  Ground  water  supplied 
46.2  percent  of  this  witiidrawal  and  surface  sources  supplied  53.8 
percent. 

Industrial  water  punpages  by  subarea  are  shown  in  the  Inventory  of 
Facilities  Appendix  under  Municipal  and  Industrial  Water  Use.  Table 
58  gives  a breakdown  by  subarea  of  tlie  1970  industrial  water  withdrawals. 


Table  58  - 1970 

Industrial  Water  Use 

- WRI^A  6^/ 

Subarea 

Witiidrawal 

Ground  water  Surface  water 

Total  consumption 

6-1 

0.3 

0.0 

0.2 

6-2 

27.0 

33.1  / 

o.oi/ 

6.0 

6-3 

1.1 

0.3 

Total  WRI’A 

28.4 

33.1 

6.5 

— All  figures  are  daily  averages  in  m.g.d. 

2/ 

— Less  tlian  0.1  m.g.d. 

Included  witliin  tlie  141  manufacturing  establisliments  are  the  six 
major  water-using  industries.  None  of  tliese  industries,  witli  tlie 
exception  of  tlie  paper  industry,  is  a large  independent  water  user. 
Industries  falling  under  tlie  "otlier  manufacturing"  category  accounted 
for  about  99  percent  of  tlie  total  water  witlidrawn  in  1970.  Principal 
among  tlie  "other  manufacturing"  industries  were  the  lumber  and  furniture 
industry  and  the  apparel  and  other  textiles  industry.  Because  the 
industries  in  the  WRPA  produce  a wide  variety  of  goods,  eacli  industry' 
has  its  own  water  quality  requirements  and  subsequent  treatment.  The 
degrx;e  of  treatment  ranges  from  no  treatment  in  industries  using  raw 
intake  water  as  a cooling  agent  for  bearings  or  condensers  to  a full 
five-step  system  of  treatment  in  some  food-producing  industries. 

Ihe  quality  of  the  raw  intake  water  and  its  intended  use  will 
govern  the  type  of  treatment  required  for  the  various  industrial 
processes. 
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1970  Tliennoelectric  Power  Water  Use 


Presently  there  is  only  one  thermoelectric  power  plant  in  WRl’A  6. 
Ihis  plant,  located  at  Rayville,  La.,  utilizes  ground  water  as  its 
cooling  source.  Sufficient  electrical  power  c;umot  be  supplied  by  the 
one  plant  at  Rayville  to  meet  the  electrical  dem;mds  of  the  a:'ca;  there- 
fore, additional  power  is  supplied  through  the  intercoimected  systeims 
of  the  Southwest  Power  Pool  members.  Table  59  indicates  the  1970 
thermelectric  water  witlidrawals  for  WRl’A  6. 

Table  59  - 1970  Thennoelectric  Power  Water  Use  - WRl’A 


Ground 

Surface 

Total 

Withdrawal 

0.3 

0.0 

0.5 

Consumpt ion 

0.  Sz/ 
0.0^/ 

0.0 

0.5 

Return  Flow 

0.0 

0.0 

— All  figures  are  daily  averages  in  m.g.d. 

2/ 

— Tlie  thennoelectric  plant  utilizes  cooling  towers.  Water  withdrawn 
is  for  makeup  purposes  - to  replace  evaporation  losses,  drift,  etc. 
Therefore,  there  is  no  return  flow. 


1970  Rural  Domestic  Water  Use 

Approximately  45  percent  of  the  jx>pulation  of  WRl’A  6 is  presently 
served  by  individual  water  systems.  In  1970,  fanners  and  others  who 
furnished  their  own  water  supplies  withdrew  about  0.7  m.g.d.  from  wells 
and  springs,  line  per  capita  pumpage  for  rural  use  water  varies,  depend- 
ing upon  whether  or  not  the  household  has  an  internal  distribution  system. 
Those  homes  in  Arkansas  liaving  such  a system  use  77  GPCD,  wliile  those 
homes  having  no  inside  system  use  20  GPCD;  in  Louisiana,  these  homes 
use  60  GPCD  and  10  GPCD,  respectively.  Fable  60  summarizes  the  niral 
domestic  water  use  of  1970.  /Ml  of  this  water  is  supplied  liy  ground 
water  sources,  and  is  considered  as  consunxjd. 


Table  60  - 1970  Rural  Domestic  Water  Use  - WRPA  6— 


Subarea 

Witlidrawal 

Consumption 

6-1 

1.2 

1.2 

6-2 

1.2 

1.2 

6-5 

ill 

ill 

Total  WRl’A 

6.7 

6.7 

1/  All  figures  are  daily  averages  in  m.g.d. 
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FinURH  WATbR  NHiilXS 


General 

Tlie  future  municipal  and  industrial  water  needs  for  tliis  area  will 
be  determined  by  tlie  area's  population,  industrial  growtli,  and  per 
capita  use  rate.  Population  clianges  for  tlie  area  are  suljstantially 
different  from  the  continuing  increases  expected  for  tlie  Nation  ajid 
Lower  Mississippi  Region,  llie  present  decline  is  expected  to  continue 
during  tlie  next  decade  with  a gradual  increase  occurring  thereafter. 

Tlae  projected  2020  population  is  almost  equal  to  the  present  population, 
reflecting  tlie  extent  to  which  growth  in  tlie  area  remains  below  tliat 
for  otlier  areas. 

Tlie  municipal  water  needs  will  be  increased  by  tlie  continuous 
movement  of  people  to  municipal  areas  from  rural  areas  and  tlie  install- 
ation of  centrally  supplied  rural  water  systems. 

Tlie  per  capita  production  in  industr>'  is  forecast  to  show 
continuous  strong  growtli.  lliis  increased  productivity  will  result  in 
an  increased  per  emjiloyee  water-use  for  industry  whidi,  in  tuni,  will 
result  in  an  overall  increase  in  the  industrial  water  needs. 

hmplo>Tnent  is  projected  to  steadily  increase  after  1980.  llie  2020 
employmient  will  be  07,000  or  78,000,  depending  on  vvhether  tlie  National 
Income  or  Regional  Development  Objective  is  realized,  llie  increase 
in  emplo>mient  and  tlie  movement  from  rural  to  municipal  areas  will  result 
in  an  increased  water  use  through  the  year  2020. 


future  Municipal  IVater  Needs 

Ihe  total  population  of  the  Wld’A  is  expected  to  decrease  tlirough 
1980,  but  the  percentage  of  the  population  serviced  by  municipal  water 
distribution  systems  will  increase.  It  is  expected  tliat  the  conversion 
from  self-supplied  to  centralized  rural  or  municipal  water  sendee  will 
result  in  80  percent  of  the  rural  population  and  100  percent  of  tlie 
urban  population  being  served  by  central  \vater  systems  by  2020. 

Increased  use  of  indoor  plumbing  and  modem  water-using  appliances 
and  extra  care  in  the  maintenance  of  possessions  will  cause  an  increase 
in  (T’CU  and  tliereforc  are  considered  in  projecting  future  water  needs, 
llie  Q*Q)  in  KRl’A  b was  78  in  1970  and  is  projected  to  increase  to  81, 

87,  and  92  by  tlie  years  1980,  2000,  and  2020,  respectively. 

Tables  01  and  02  show  tlie  projected  future  water  requirements 
based  on  the  realization  of  ex^iected  trends  luider  tlie  National  Income  and 
Regional  Development  (Xijectives,  respectively. 
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Table  61  - Future  Municipal  Water  Needs  - WRPA  6^^ 
National  Income  Objective  (Program  A) 


1980 

2000 

2020 

Sub- 

With- 

With- 

With- 

area 

drawal 

Consuiqition 

drawal 

Consumption 

drawal  Consumption 

6-1 

2.4 

0.9 

3.0 

1.1 

3.9 

1.4 

6-2 

1.4 

0.5 

1.8 

0.7 

2.3 

0.9 

6-3 

5.3 

2.0 

6.6 

2.4 

8.5 

3.2 

Total 

9.1 

3.4 

11.4 

4.2 

14.7 

5.5 

WRPA 

y All 

figures  are  daily  averages  in  i 

m.g.d. 

Table 

62  - Future  Municipal  Water  Needs 

- WRl’A 

Regional  Development  Objective  (Program  Bj 

1980 

2000 

2020 

Sub- 

With- 

With- 

Witli- 

area 

drawal 

Consunption 

drawal 

Consumption 

drawal 

Consumption 

6-1 

2.6 

0.9 

3.1 

1.1 

4.3 

1.6 

6-2 

1.5 

0.6 

1.9 

0.7 

2.6 

1.0 

6-3 

5.7 

2.1 

6.9 

2.6 

9.3 

3.5 

Total 

9.8 

3.6 

11.9 

4.4 

16.2 

6.1 

WRPA 

— ^ All  figures  are  daily  averages  in  m.g.d. 


Hie  amount  of  water  treatment  received  depends  on  the  quality  of 
the  raw  water  withdrawn  and  tlie  ability  or  willingness  of  the  user  to 
pay  for  tlie  treatment.  As  new  central  water  systems  are  initiated  or 
as  established  systems  are  expanded,  tlie  type  of  treatment  required  to 
insure  adequate  water  quality  will  vary. 


Future  Industrial  Water  Needs 

Altliough  projections  indicate  tliat  tlie  total  population  of  WRI’A  6 
will  decrease  tlirough  tlie  year  2000,  industries  are  expected  to  continue 
tJieir  present  trend  of  increasing  productivity.  A detailed  presentation 
of  earnings  by  specific  industry  is  prohibited  by  disclosure  problems. 
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The  future  water  requirement  of  an  industry  is  dependent  on  both 
the  volume  of  production  and  the  processes  used.  The  total  industrial 
production  is  expected  to  increase  as  is  the  efficiency  of  the  processes 
used,  'lliese  factors  along  with  industrial  location  trends  account  for 
the  variation  of  water  use  among  the  subareas.  Projected  water  needs 
range  from  2.6  m.g.d.  in  subarea  6-1  to  296.3  m.g.d.  in  subarea  6-2  in 
the  year  2020  under  the  Regional  Development  Objective.  By  the  year 
2020,  the  total  industrial  water  needs  are  forecast  to  be  95  jx-rcent  of 
the  total  municipal- industrial  water  used  in  the  area. 

Tables  63  and  64  show  the  future  industrial  water  needs  for  the 
WRPA  under  the  National  Income  and  Regional  Development  Objectives, 
respectively. 

Table  63  - liiture  Industrial  Water  Needs  - IVRl’A  6— 

National  Income  Objective  (lYogram  A) 


1980 

2000 

2020 

Sub- 

With- 

With- 

With- 

area 

drawal 

Consumption 

drawal 

Consumption 

drawal  Consumption 

6-1 

0.5 

0.2 

1.0 

0.5 

2.2 

1.1 

6-2 

68.8 

7.7 

131.4 

15.9 

252.4 

32.6 

6-3 

2.0 

0.4 

3.5 

0.7 

6.7 

1.3 

Total 

71.3 

8.3 

135.9 

17.1 

261.3 

35.0 

WRPA 

1/ 

■'  Ml 

figures  are  daily  averages  in 

m.g.d. 

Table 

64  - Future 

Industrial  Water  Needs 

- WRI>A  6-'^ 

Regional  Development  Objective  (Program  B) 

1980 

2000 

2020 

Sub 

With- 

Witli- 

With- 

area 

drawal 

Consumpt ion 

drawal 

Consumption 

drawal  Consumption 

6-1 

0.5 

0.3 

1.2 

0.6 

2.6 

1.3 

6-2 

76.1 

8.6 

151.9 

18.4 

296.3 

38.3 

6-3 

2.3 

0.4 

4.1 

0.8 

7.9 

1.6 

Total 

78.9 

9.3 

157.2 

19.8 

306 . 8 

41.2 

WRI’A 

figures  are  daily  averages  in  m.g.d. 
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Because  the  industries  in  the  area  produce  a variety  of  products, 
the  quality  of  water  required  varies  considerably.  Consequently,  so 
does  the  amount  of  treatment  required.  Industries  using  water  sim{:)ly 
for  cooling  require  no  special  treatment.  Food-processing  industries, 
however,  use  treatment  similar  to  that  used  in  the  local  municipal 
systems.  In  all  cases,  the  factor  determining  the  treatment  required 
will  be  the  quality  of  intake  water  and  its  intended  use. 


Future  Thermoelectric  Power  Water  Needs 

According  to  a 1971  survey  made  by  USGS,  thermoelectric  pkuits 
in  WRPA  6 withdrew  0.3  m.g.d.  for  power  generation.  At  present,  there 
are  no  new  plants  being  constructed.  Tlie  power  generated  by  the  one 
thermoelectric  plant  is  not  sufficient  to  supply  the  power  needs  of  the 
entire  WRPA  and  additional  power  has  to  oe  imported  from  other  sources. 

Table  65  shows  the  projected  thermoelectric  water  requirements 
for  WRPA  6. 

The  quality  of  the  water  used  in  cooling  thennoelectric  condensers 
is  generally  not  a critical  factor.  The  large  plants  that  use  once- 
through  cooling  water  diverted  from  streams  generally  only  screen  out 
trash  that  may  impede  their  pumps.  Tlie  smaller  plants  which  utilize 
cooling  towers  to  recirculate  ground  water  apply  no  treatment  before 
use. 


lahlc  05  - l-uturx'  'niormoelectric  Power  Water  Needs  - W'ltl'A  0--'^ 


IP  80 

t-J 

C 

o 

20. 

:o 

NatHTTial 

Regional 

XationaT 

Regional 

National 

Regional 

Sul' a re  a 

Income 

Development 

Income 

llevelopment 

Income 

Development 

Wi  tlidrawal 

Sd . 5 

07.1 

547.8 

575.1 

040.8 

71.5.5 

.i) 

1.0 

0.5 

0.9 

10.. 5 

11.3 

1^'tuni  Mav 

81.4 

00.1 

541.. 5 

508. 2 

0.50.5 

702 . 2 

- /Ml  figures  are  daily  averajjes  in  m.g.d. 


Injture  Rural  Domestic  Water  Needs 

It  is  expected  that  only  20  percent  of  a decreasing  rural  popula- 
tion will  be  serviced  by  private  systems  by  2020.  As  a result,  the 
amount  of  water  withdrawn  under  the  rural  domestic  categor>'  will  decline 
tlirough  2020.  Tables  66  and  67  summarize  the  future  rural  domestic  wa- 
ter needs  under  the  National  Income  ajid  Regional  Development  tlbjectives , 
respectively. 
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Table  68  is  a summary  of  municipal,  industrial,  thermoelectric, 
and  rural  domestic  water  needs  within  WWA  6. 

In  evaluation  of  present  resources  to  determine  possible  water 
supply  probleiiis.  Only  future  municipal,  industrial,  thermoelectric,  and 
rural  domestic  cooling  needs  are  considered.  Future  requirements  for 
purposes  such  as  irrigation  and  other  agricultural  uses  are  considered 
in  otlier  appendixes.  Discussion  of  water  shortages  anticipated  when 
considering  all  water  uses  can  be  found  in  the  Plan  Formulation  Appendix. 

Tlie  comparison  of  municipal,  industrial,  tJiermoelectric,  and  rural 
domestic  needs  to  the  present  availability  of  water,  as  described  in 
the  Regional  Climatology,  Hydrology  and  Geology  Appendix,  reveals  no 
problem  areas  within  WRPA  6. 


Table  66  - Future  Rural  Domestic  Water  Needs  - WRI’A  b— 
National  Income  Objective  (Program  A) 


1980 

2000 

2020 

Sub- 

With 

With- 

With- 

area 

drawal 

Consumption 

drawal 

Consimption 

drawal 

Consumption 

6-1 

0.9 

0.9 

0.7 

0.7 

0.5 

0.5 

6-2 

0.9 

0.9 

0.7 

0.7 

0.5 

0.5 

6-3 

3.4 

3.4 

2.5 

2.5 

1.7 

1.7 

Total 

5.2 

5.2 

3.9 

3.9 

2.7 

2.7 

WRPA 

i/  All 

figures  are  daily  averages  in  i 

m.g.d. 

Table  67 

- Future  Rural  Domestic  Water  Needs  - WRl’A  6^^ 

Regional  Development  Objective  (Program  B) 

1980 

2000 

2020 

Sub- 

With- 

Witli- 

With- 

area 

drawal  Consumption 

drawal 

Consumption 

drawal 

Consumption 

6-1 

1.0 

1.0 

0.7 

0.7 

0.5 

0.5 

6-2 

1.0 

1.0 

0.7 

0.7 

0.5 

0.5 

6-3 

3.6 

3.6 

2.6 

2.6 

1.9 

1.9 

Total 

5.6 

5.6 

4.0 

4.0 

2.9 

2.9 

WRPA 

— All  figures  are  daily  averages  in  m.g.d. 
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Table  68  - Summiry  of  Water  Needs  - WRl’A  6— 
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W R P A 7 


UnSCRlPTlON 


General 

IVRI’A  7 comprises  a drainage  area  of  6,574  square  miles  and  occupies 
all  or  part  of  17  counties  (see  Figure  8).  Hie  western  boundary  of  tlie 
area  is  the  east  bank  of  tlie  Mississippi  River  from  tlie  southern 
drainage  divide  of  tlie  Buffalo  River  to  tlie  northern  drainage  divide 
of  the  Big  Black  River.  Hie  southern  and  eastern  boundaries  of  the 
area  are  tlie  hydrological  divide  of  the  llomochitto  River  and  tlie 
hydrological  divide  of  the  Pearl  River  Basins,  respectively.  Hie 
northern  boundary  is  the  hydrological  divide  of  the  Big  Black  and  tlie 
Yazoo  River  Basins. 

Hie  Big  Black  River  Basin  comprises  the  northern  portion  of  the 
IVRI’A,  lying  witliin  a "Hill  Section"  of  Mississippi.  Hie  topography  of 
tliis  area  is  cliaracterized  by  belted  layers  of  geologic  deposits  that 
range  from  rolling  to  hilly.  Land  surface  elevations  var>'  from  about 
60  feet  m.s.l.,  at  tlie  confluence  of  tlie  Big  Black  and  Mississippi 
Rivers,  to  more  tlian  500  feet  m.s.l.  along  the  eastern  divide  of  the 
basin.  Hie  highest  and  most  rugged  terrain  is  found  in  the  upper 
reaches  of  the  eastern  tributaries  of  the  Big  Black  River. 

Hie  southeni  portion  of  Wld^A  7 consists  of  the  basin  of  streams 
located  in  tlie  southwest  comer  of  Mississippi.  Runoff  is  carried  by 
tliree  major  streams  - tlie  Buffalo  River,  tlie  llomochitto  River,  and 
Bayou  Pierre.  Nfost  of  tlie  drainage  in  this  area  comes  from  tlie  "hill 
area,"  witli  some  drainage  occurring  from  a small  strip  of  alluvial 
valley  along  tlie  Mississippi  River  being  interlaced  witli  swamjilands, 
lakes,  and  agricultural  lands.  Otlier  tributaries  in  tlie  basin  are 
Washout  Bayou,  St.  Catherine  Creek,  and  Coles  Creek. 


Climate 


Hie  climate  in  the  WRPA  is  generally  mild,  witli  normal  seasonal 
temperature  variations.  Summers  are  long,  hot,  and  humid;  winters  are 
short  and  moderate.  IXiring  winter  montlis,  tlie  prevailing  wind  is  from 
tlie  nortli  and  nortliwest.  During  otlier  seasons  prevailing  winds  are 
from  the  south  imd  southwest.  Hie  average  :uinual  temperature  is  (i4° 

F.  Average  monthly  temperatures  range  from  50°  F.  in  the  winter  to 
80°  F.  in  the  summer. 
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l^iinfall  throughout  tlie  area  averages  52  inches  ajinually.  Monthly 
rainfall  averages  range  from  2.1  indies  in  October  to  5.0  inches  in 
March,  with  the  period  from  November  to  Nkiy  incurring  an  average  of 
5 inches  per  month.  Snowfall  occurs  about  once  a year  in  tlie  nortliern 
portion,  averaging  about  2 inches. 


hconomy 

liie  population  of  the  WRI’A  has  declined  continuously  from  177,900 
in  1950  to  156,500  in  1970;  this  is  about  2.5  percent  of  the  total 
population  for  the  Lower  Niississip])i  Region.  In  1970,  58  percent  of 
the  population  of  tlie  IVRI’A  was  serviced  by  some  form  of  central  water 
system,  ilie  total  jxipulation  of  the  WRl'A  is  projected  to  be  217,000 
or  254,000  by  the  year  2020,  depending  on  whether  the  National  Income 
or  Regional  Development  Objective  is  realized. 


In  1967,  nuuiufacturing  emplo>Tiient  was  12,800,  approximately 
84  percent  of  wliich  was  production  workers.  'Hie  total  payroll  for  tlie 
area's  290  manufacturing  firms  was  $64.2  million.  Although  agricultural 
employment  has  been  declining  steadily  since  1950,  it  still  represents 
the  major  cmj'jloyment  industry  within  the  area. 

Agriculture  is  the  largest  single  industry  in  the  area  in  terms 
of  employment.  Primary  water-using  manufacturing  industries  are  paper 
;md  allied  products,  mining,  food  and  kindred  jiroducts,  ;ind  cliemical 
;ind  allied  products.  Other  industrial  water  users  witliin  the  IVRl’A 
are  textile  mill  products,  petroleum  and  related  products,  ;uid  primary 
metals . 

Ihere  is  presently  only  one  tlieniioeloctr ic  po\ver  plant  located 
within  WRl’A  7.  Data  for  1970  show  that  this  pl;mt  does  not  generate 
sufficient  electric  power  to  mcce  the  WRl’A's  load  requirements. 
/Vlditional  electric  power  is  currer>tly  being  imported. 
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Subarea  De 1 i neat  ion 

To  facilitate  a more  comprehensive  and  meaningful  appraisal  of 
WRl’A  7,  it  has  been  divided  into  two  subareas.  Ihis  breakdown  is 
based  on  the  hydrologic  drainage  basins  within  the  WRP.\  mixlified  to 
confonn  to  county  boundaries  (see  Figure  8).  Ihe  division  of  the 
WRl’A  into  subareas  will  provide  for  the  best  correlation  of  data,  and 
will  enable  iixare  comprehensive  plan  formulation,  llie  two  subareas 
are  composed  as  follows: 
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Subarea 


Counties 


7*1  Montgomery,  Webster,  Qioctaw,  Attala,  and  Madison. 

7-2  Claiborne,  Jefferson,  Adams,  Franklin,  and  Wilkinson 


PRESENT  WATER  USE 


General 

Ground  water  utilized  within  the  WRl’A  is  supplied  by  four  major 
aquifers.  Of  these  four  aquifers,  one  is  unconfined  and  tliree  are 
artesian.  Because  of  the  location  and  cliaracteristics  of  these 
aquifers,  each  plays  a major  role  in  its  portion  of  the  WRi’A. 

The  significant  aquifers  of  the  region,  wliidi  arc  geologic  units 
that  are  composed  predominately  of  sand  or  gravel  beds,  receive  water 
from  percipitation  where  tliese  units  are  exposed.  Except  in  tlic  out- 
crop (rediarge)  areas,  the  water  is  confined  and  the  aquifers  are 
under  artesian  conditions.  The  artesian  aquifers  generally  yield 
soft  water  having  a high  iron  content  along  tlie  upper  readies  of  the 
formation.  The  artesian  aquifers  within  the  area  range  in  depth  from 
100  to  3,500  feet.  Ihc  alluvium  ranges  in  depth  from  40  to  500  feet 
and  yields  an  acidic  hard  water  with  relatively  high  iron  content. 
Generally,  the  deeper  a well  is  drilled,  the  higher  will  be  the 
dissolved  solids  contents. 

Ihc  total  ground  water  used  in  WRI’A  7 in  1970  anounted  to  about 
S5.1  m.g.d.  , of  which  the  majority  (73.1  m.g.d.)  was  witlidrawn  for 
industrial  use.  In  addition,  0.5  m.g.d.  of  surface  water  was  required 
to  fulfill  the  industrial  pumpage  requirements.  Within  the  Big  Black 
Basin,  the  dissolved  oxygen  concentration  is  high  and  the  dissolved 
solids  range  from  low  in  the  headwaters  to  high  at  t)ie  ii»uth.  Chloride 
concentration  is  relatively  low  except  at  locations  downstre;im  from 
oil  fields.  Ihe  tributaries.  Hays  Creek,  Bear  Creek,  and  Fourteen  Mile 
Creek,  have  been  found  to  be  of  poor  quality  due  to  domestic  waste 
discharge,  both  treated  and  untreated,  which  keeps  the  fecal  colifonii 
density  high.  Ihe  Homochitto  River  and  Bayou  Pierre  contain  water  of 
high  quality,  having  a dissolved  solids  count  of  0-50  mg/1  :md  50-100 
mg/1,  respectively. 


1970  Municipal  Water  Use 

IXiring  1970,  the  70  municipal  water  systems  witnin  WRI’A  7 utilized 
12.0  m.g.d.  of  gi'anxl  water  and  no  surface  water.  During  July,  the 
peak  municipal  water  use  month  in  1970,  tiic  average  daily  use  was  14.0 
m.g.d. 


r 
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ITie  population  serviced  by  the  municipal  systems  varied  from  35 
at  Williiunsville  to  19,700  at  Natchez,  Miss.  Tlie  municipal  water 
systems  serviced  58  percent  of  the  area's  total  population.  Die  remain- 
ing 42  percent  of  the  population  is  rural,  supplying  its  own  water. 

The  per  capita  pumpage  for  persons  receiving  municipal  water  varied 
from  132  to  608  gallons  per  day,  with  the  average  per  capita  pumpage  for 
tlie  area  being  132.  Tlie  per  capita  pumpage  for  rural  use  water  depends, 
in  part,  on  whether  the  user  Ivis  an  internal  distribution  system.  In 
those  houses  having  no  internal  system,  the  average  pumpage  is  10  GFCU, 
while  in  homes  having  an  internal  system,  the  average  pumpage  is  60  Gi’CD. 

Minicipal  water  pumpages  by  county  and  major  users  are  shown  in 
the  Inventory  of  Facilities  j\j')pendix,  under  Monicipal  and  Industrial 
Water  Use.  Table  69  gives  a breakdown,  by  subarea,  of  the  1970  munici- 
pal water  withdrawals. 

Table  69  - 1970  Mmicipal  Water  Use  - WRl’A  7—^ 


Subarea 


7-1 

7-2 

Total  WR1V\ 


y Ml  figures  are  daily  averages  in  m.g.d. 

Ihe  quality  of  the  raw  intake  water  governs  the  degree  of  treat- 
ment required  prior  to  use.  Accordingly,  the  method  of  treatment  varies 
widely  throughout  the  WRl’A.  Treatment  varies  from  a simple  clilorinator 
process  in  some  communities,  to  elaborate  systems  of  chlorination, 
aeration,  fluoridation,  filtration,  and  pH  correction  in  others. 


1970  Industrial  Water  Use 

Industrial  activity  within  the  WRl’A  during  19/0  required  :m 
average  daily  water  withdrawal  of  73.6  m.g.  Of  that,  99.3  percent  of 
the  water  used  was  supplied  by  ground  water  and  0.7  percent  by  surface 
water,  llie  water  intake  for  subarea  7-1  was  12.4  m.g.d.,  while  the 
consumption  was  4.2,  resulting  in  a return  flow  of  Ob  percent.  Subarea 
7-2  utilized  consideralby  nwre  water  with  an  intake  of  61.2  m.g.d.,  of 
whicli  1.8  m.g.d.  was  consumed  and  97  percent  was  returned. 


Withdrawal 

Total  consumi^tion 

Gramd  water 

Surface  water 

7.0 

0.0 

2.6 

5.0 

0.0 

1.9 

12.0 

0.0 

4.5 

Included  witliin  the  290  manufacturing  firms  are  the  six  major  I 

water-using  industries.  None  of  these  industries,  witli  the  exception 
of  the  paper  industry,  is  a large  independent  water  user.  'J 


Industrial  water  puinjage  by  subarea  is  shown  in  the  Inventor)"  of 
Facilities  >^pendix,  under  Municipal  and  Industrial  Water  Use.  Table 
70  gives  a breakdown  by  subarea  of  the  1970  industrial  water  witlidrawals. 

Table  70  - 1970  Industrial  Water  Use  - WRPA  7—^ 


Subarea 

Witlidrawal 

Ground  water  Surface  water 

Total  consumption 

7-1 

11.9 

0.5 

4.2 

7-2 

61.2 

0.0 

1.8 

Total  WRI’A 

73.1 

0.5 

6.0 

^ All  figures  are  daily  averages  in  m.g.d. 


'Ihe  degree  of  treatment  varies  from  industr)’  to  industry  witliin 
WRI’A  7.  Ihe  quality  of  tlie  raw  intake  water  and  its  intended  use  will 
govern  tlie  type  of  treatment  required  for  the  various  industrial 
processes.  Ihis  treatment  will  vary  from  no  treatment  in  industries 
using  water  as  a cooling  agent  for  bearings  or  condensers  to  a full 
treatment  in  the  food  producing  industries. 


i 1970  Tliermoclcctric  Power  Water  Use 

i 

At  present,  tliere  is  only  one  tliemioelectric  power  plant  witliin 
i WKI’A  7.  hiis  plant,  located  at  Natdicz,  Miss.,  utilizes  ground  water 

I as  its  cooling  source.  Sufficient  electric  power  cannot  be  supplied 

1 by  tlie  one  plant  at  Natchez  to  meet  tlie  electrical  demands,  of  tlie 

=1  area;  tlierefore,  additional  power  is  sujiplied  tlirough  Uie  interconnectui 

systems  of  tlie  Southwest  I’ower  Pool  meniiers.  Water  withdrawal  of 
1 tlie  thermal  power  plant  during  1970  was  0.99  m.g.d.  with  consumption 

I being  0.55  m.g.d.  for  a return  flow  of  0.44  m.g.d.  or  44.5  percent- 

i Table  71  indicates  tlie  1970  tliermoelectric  water  witlidrawals  for  WRPA  7. 


Table  71  - 

1970  Thermoelectric  Power  Water  Use 

- WRPA  ly 

Withdrawal 

Subarea 

Ground 

Surface 

Total 

Withdrawal 

0.99 

0.0 

0.99 

Consuiiption 

0.55 

0.0 

0.55 

Return  Flow 

0.44 

0.0 

0.44 

All  figures  are 

daily  averages 

in  m.g.d. 

1970  Rural  Domestic  Water  Use 

Approximately  42  percent  of  tlie  population  of  WRI’A  7 is  presently 
served  by  individual  water  systems.  In  1970,  farmers  and  others  who 
furnished  their  own  water  supplies  witlidrew  about  5.2  m.g.d.  from  wells 
and  springs.  Table  72  summarizes  the  rural  domestic  water  witlidrawals 
for  1970.  All  of  this  water  is  supplied  by  ground  water  sources,  and 
all  is  considered  consumed. 


Table  72 

- 1970  Rural  Domestic  Water  Use 

- WRPA  7^ 

Subarea 

Withdrawal 

Consumption 

7-1 

2.6 

2.6 

7-2 

2.6 

2.6 

Total  WRPA 

5.2 

5.2 

^ /Ml  figures  are  daily  averages  in  m.g.d. 


RJTURli  WAThR  NhliDS 


General 

l-uture  municipal  and  industrial  water  needs  within  WRPA  7 will  be 
controlled  by  tlie  area's  population  and  industrial  growth.  The  munic- 
ipal water  needs  are  further  influenced  by  tlie  movement  of  the  population 
from  rural  to  municipal  areas  and  tlie  extension  and  installation  of 
centrally  supplied  water  systems  in  rural  areas. 


Ihe  population  of  WRI’A  7 has  been  declining  since  1950,  and  this 
decline  is  expected  to  end  between  1970  and  1980.  Projections  indicate 
tiiat  tlie  population  will  continue  to  grow  tliroughout  tlie  1980-2020 
period,  but  at  rates  mucli  lower  tlian  tliose  of  tlie  Nation  or  region. 
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Enployment  is  projected  to  increase  between  1970  and  2020.  This 
increase  will  be  at  a much  lower  rate  than  the  projected  national  or 
regional  rates.  Indications  are  that  the  area  economy,  which  is  now 
predominately  agriculture-based  , is  shifting  to  a labor-intensive 
manufacturing  based  economy.  The  per  capita  production  is  forecast  to 
show  strong  growtli.  The  increased  productivity  will  result  in  an 
increased  per  employee  water  use  for  industry,  which  in  turn  will  result 
in  an  overall  increase  in  tlie  industrial  water  needs. 

The  growth  that  is  forecast  both  population  and  employment , 
coupled  with  the  continued  urbanization,  will  result  in  an  increased 
water  use  through  1980.  After  1980  the  increase  will  become  even  more 
pronounced  as  population  and  employment  increase  and  urbanization  and 
industrial  technology  continue  their  upward  trend. 


future  Municipal  Water  Needs 


Ihe  projected  population  growUi  cou^^led  with  the  shift  to  a labor- 
intensive  economic  base  will  cause  a municipally-oriented  population. 
Present  trends  indicate  tliat  tJie  conversion  from  rural  self-supplied 
water  to  municipal  or  rural  centrally  supplied  water  will  proceed  so 
that  80  percent  of  the  rural  population  is  centrally  serviced  by  2020, 
and  100  percent  of  those  living  in  urban  areas  will  be  municipally 
served  by  tlie  same  time. 


As  tJie  population  becomes  municipally  oriented,  industrial  t>pe 
employment  increases  and  per  capita  income  goes  up.  Ihis  increase  in 
affluence  will,  in  tuni,  contribute  to  an  increase  in  per  capita  water 
use.  In  1970,  the  GPCD  was  132;  in  1980,  it  will  have  risen  to  148; 
in  2000,  to  158;  and  by  2020,  to  170.  I'ables  73  and  74  sunmarize  the 
future  municipal  water  needs  under  tlie  National  Income  and  Regional 
Development  Cfcjectives,  respectively. 


Table 

73  - Future  Municipal  Water  Weeds 
National  Income  Objective 

- WRI’A  7-'' 
(Program  A) 

Sub- 

1980 

2000 

2020 

With- 

With- 

With- 

area 

drawal 

drawal  Consumption 

drawal  Consumption 

7-1 

8.5 

3.1 

12.3  4.6 

18.4  6.8 

7-2 

A'l 

2.5 

9.8  3.6 

14.4  5.4 

Total 

WRJ’A 

15.3 

5.6 

22.1  8.2 

32.8  12.2 

— All  figures  are  daily  averages  in  m.g.d. 


Table  74  - Future  Municipal  Water  Needs  - WRFA 

Regional  Development  Objective  (Program  B] 


Sub- 

1980 

2000 

2020 

Witli- 

With- 

With- 

area 

drawal 

Consumption 

drawal 

Consumption 

drawal 

Consumption 

7-1 

9.4 

3.4 

14.3 

5.3 

21.5 

8.0 

7-2 

7.6 

2.8 

11.4 

4.2 

16.8 

6.3 

Total 

WWA 

17.0 

6.2 

25.7 

9.5 

38.3 

14.3 

^ All  figures  are  daily  averages  in  m.g.d. 


Ihe  amount  of  water  treatment  needed  depends  on  the  quality  of 
tlie  raw  water  witlidrawn  and  tlie  ability  or  willingness  of  tlie  users  to 
pay  for  tlie  treatment.  As  new  central  water  systems  are  initiated,  or 
as  established  systems  are  expanded,  the  type  of  treatment  required  to 
insure  adequate  water  quality  will  vary. 


Future  Industrial  Water  Needs 

Ihe  industrial  activity  witliin  WRl’A  7 is  forecasted  to  continue 
its  present  growtli  trend.  Ihe  diemical  and  allied  products  and  paper 
and  allied  products  are  expected  to  show  tlie  greatest  growtli  rates. 

At  present,  agriculture  is  tlie  largest  single-earning  industr>’  in 
tlie  WRPA.  By  tlie  year  2000,  however,  it  is  predicted  tliat  paper  and 
allied  products  will  replace  agriculture  as  tlie  largest  industr>’.  Tlie 
abundant  forest  land,  good  transportation  system,  high  demand  for  paper 
products,  and  ready  labor  pool  are  expected  to  enliance  tlie  increase  in 
paper  production  and  allow  for  tlie  expansion  tliat  is  anticipated. 

Ihe  farm  is  becoming  more  meclianized,  which  is  reducing  the  fam 
labor  requirements  and  is  allowing  tlie  population  to  shift  from  the 
rural  to  tlie  municipal  areas.  'Ihis,  plus  the  projected  growtli  of  the 
industries  within  the  WRl’A,  will  result  in  an  increased  industrial 
demand  on  tlie  water  resources  of  the  area.  Tables  75  and  7b  show  tlie 
future  industrial  water  needs  for  the  WRl’A  under  tlie  National  Income 
and  Regional  Development  Objectives,  respectively. 

Because  tlie  industries  witliin  tlie  area  market  a variety  of  products, 
tlie  quality  of  water  required  varies  considerably;  consequently,  so  does 
tlie  treatment  required.  Industrial  water  used  only  for  cooling  requires 
no  special  treatment.  Food  processing  industries,  however,  use  treatirient 
similar  to  that  used  in  the  local  municipal  systems.  In  all  cases,  the 
major  factors  determining  the  treatment  required  now  and  in  the  future 
are  the  quality  of  the  intake  water  and  its  intended  use. 
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Table  75  - Future  Industrial  Water  Needs  - WRPA  1^ 
National  Income  Objective  (Program  A) 


1980 

2000 

2020 

Sub- 

Witli- 

With- 

With- 

area 

drawal 

Consunption 

drawal 

Consumption 

drawal 

Consumption 

7-1 

22.6 

7.5 

60.7 

19.4 

146.1 

45.9 

7-2 

82.9 

2.6 

174.3 

4.9 

363.0 

9.4 

Total 

105.5 

10.1 

235,0 

24,3 

509.1 

55.3 

WRI’A 

y All 

figures 

are  daily  averages  in 

m.g.d. 

Table 

76  - Future 

Industrial  Water  Needs 

- WRPA 

Regional  Development  Objective  (Program  B) 

1980 

2000 

2020 

Sub- 

With- 

Witli- 

With- 

area 

drawal 

Consumption 

drawal 

Consumption 

drawal 

Consumption 

7-1 

23.1 

7.6 

61.4 

19.8 

147.3 

46.7 

7-2 

91.8 

2.9 

201.6 

5.7 

427.8 

10.9 

Total 

114.9 

10.5 

263.0 

25.5 

575.1 

57.6 

WRPA 

— All  figures  are  daily  averages  iii  m.g.d. 


Future  Tliermoelectric  Power  Water  Needs 


In  1970,  tlie  water  required  to  produce  sufficient  electricity  for 
WRl’A  7 was  137  m.g.d.  In  1971,  USGS  conducted  a survey  of  existing 
facilities  to  determine  tlie  amount  of  water  actually  utilized  in  tlie 
production  of  electricity  witliin  the  WRPA.  Hie  results  of  this  survey 
indicated  tliat  0.99  m.g.d.  of  water  was  being  utilized  to  produce 
electric  power  witJiin  tiie  WRPA.  It  was  also  determined  tliat  tliere  were 
no  new  plants  presently  under  construction,  but  a nuclear  plant  is 
scheduled  to  be  constructed  at  Grand  Gulf,  on  tlie  Mississippi  River, 
before  1980.  Ihe  water  requirements  for  the  plant  at  Grand  Gulf  are 
exjiected  to  be  approximately  1.25  billion  gallons  per  day  for  conden- 
ser cooling;  however,  water  needs  to  operate  this  plant  will  be  with- 
drawn from  the  Mississippi  River  (Wld’A  7)  and  should  not  affect  the 
water  availability  witliin  IVRI’A  7. 
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/Vs  .stated  previously,  the  one  themoelectric  plajit  within  the  WRi'/\ 
does  not  produce  sufficient  electric  power  for  the  lVRl’/\  ajid  additional 
l»wer  must  he  imported  from  other  sources.  /Vlditional  power  is  obtained 
from  the  interconnected  systems  of  the  Southwest  Power  Pool  members. 
Table  77  shows  the  future  the niioclec trie  water  needs  for  the  lv'Rl'/\  based 
u;x)n  the  realization  of  e.xpected  trends.  This  table  shows  future  ther- 
moelectric water  requirements  ;md  does  not  include  water  requirements 
for  the  future  nuclear  jxiwer  plajit. 


lable  77  - I'uturc  niernioflectric  I’ower  Water  Xcods  - WK)’/\  1^^ 


1980 

2000 

2020 

\:itional 

Regional 

National 

Regional 

National 

Regional 

I ncomc 

Hcvclopment 

Income 

Hc'volopment 

I ncoiiic 

llcvelopmciit 

Witiidrawal 

55.9 

7.5.  () 

.597.0 

462.8 

473.2 

554. 1 

Consumi)tion 

. 5 

.8 

5.2 

5.  7 

7.5 

b.  7 

Hctuni  I'low 

55.4 

7Z.8 

392.4 

459.1 

465.7 

j4b.  4 

— /\11  figures  are  daily  average.s  in  m.g.d. 


future  Rural  Domestic  Water  Needs 

It  is  expected  tliat  only  20  percent  of  the  rural  i)0]xilation  will 
be  serviced  by  private  systems  by  2020.  /Vs  a result,  the  amount  of 
water  withdrawn  under  tlie  rural  domestic  categor>'  will  decline  tiirough 
2020.  Tables  78  and  79  summarize  the  future  rural  domestic  water  needs 
under  the  National  Income  ;md  Regional  Developnent  Objectives, 
respectively. 


Summary  of  Water  Needs 

Table  80  is  a summary  of  miuiicipal,  industrial,  theniioelectric , 
and  niral  domestic  water  needs  within  WRl’A  7. 

In  evaluation  of  present  resources  to  determine  ]X)ssible  water 
supply  prolilems,  only  future  municipal,  industrial,  and  tlieniioelectr ic 
cooling  needs  are  considered,  future  requirements  for  purposes,  such 
as  irrigation  and  other  agric-ultural  uses,  are  considered  in  other 
appendixes.  Discussion  of  water  sliortages  anticipated  wlien  considering 
all  water  uses  c;m  l^e  found  in  the  Plan  fomulation  /\jipendix. 

Tile  coirparison  of  municipal,  industrial,  tiiermoelectric,  and  rural 
domestic  needs  to  the  present  availability  of  water  as  described  in 
the  Regional  Climatology,  Hydrology  and  Geology  Ajipendix  reveals  no 
problem  areas  within  WRI’A  7. 
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Table  78  - Future  Rural  Domestic  Water  Needs  - WRPA  1~ 
National  Income  Objective  (Program  A) 


1980 

2000 

2020 

Sub- 

With- 

With- 

Witli- 

area 

drawal  Consumption 

drawal  Consumption 

drawal 

Consumption 

7-1 

2.3  2.3 

1.7 

1.7 

1.0 

1.0 

7-2 

2.3  2.3 

1.7 

1.7 

0.9 

0.9 

■ 

— — — 

Total 

WRPA 

4.6  4.6 

3.4 

3.4 

1.9 

1.9 

— All  figures  are  daily  averages  in  m.g.d. 


Table  79  - Future  Rural  Domestic  Water  Needs  - WRPA 

Regional  Development  Objective  (Program  B) 


1980 

2000 

2020 

Sub- 

area 

WTtF 

drawal  Consumption 

With- 

drawal 

Consumption 

Wit]i- 

drawal 

Consultation 

7-1 

7-2 

2.6  2.6 

2.5  2.5 

2.0 

2.0 

2.0 

2.0 

1.1 

1.1 

1.1 

1.1 

Total 

WRPA 

5.1  5.1 

4.0 

4.0 

2.2 

2.2 

— All  figures  are  daily  averages  in  m.g.d. 


Table  80  - Summar)'  of  Water  \ocUs  - WRi’A  7-'^ 


1970 

1980 

“t 

000 

•)| 

020 

National 

Income 

Regional 

Development 

National 

Income 

Regional 

Development 

National 

Income 

Regional 

Development 

Mmieipal 

12.0 

15.3 

17.0 

22.1 

25.7 

32.8 

.38.3 

Industrial 

73.0 

105.5 

114.9 

235.0 

263.0 

509.1 

b/'i) . 1 

’llicnnoelectrlc 

1.0 

55.9 

73.0 

.397.0 

462.8 

473.2 

554 . 1 

Kural  Itomestic 

5.2 

4.0 

5.1 

3.4 

4.0 

1.9 

2.2 

To  till 

91.8 

181.3 

210.0 

658.1 

755.5 

1,017.0 

1,169.7 

y All  n^ores  ■'ire  daily-  average  KitlidraKals  in  m.g.d. 
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W R P A 8 


DESCRIPTION 


General 

WRl’A  8 is  located  in  southeastern  Louisiana  and  southwestern 
Mississippi.  It  covers  an  area  of  5,705,  square  miles;  approxmately 
4,912  square  miles  are  located  east  of  the  Mississippi  river,  and  793 
square  miles  lie  west  of  the  river.  The  area  east  of  the  river  is 
bounded  on  the  north  by  the  Buffalo  River  and  Homochitto  River  Basins. 
The  eastern,  southern  and  western  boundaries  consist  of  the  Tchefuncta 
River  Basin,  the  Lake  Pontchartrain  shoreline,  and  the  Bonnet  Carre' 
Spillway  upper  guide  levee;  the  east  bank  Mississippi  River  levee  to  the 
vicinity  of  Baton  Rouge,  La.;  and  the  top  of  bank  above  Baton  Rouge. 

The  area  west  of  the  Mississippi  River  is  bounded  on  the  east  and  north 
by  the  west  bank  Mississippi  River  levee  between  Nbrganza,  In.,  and 
lV)nte  Castle,  In.  The  western  boundary  is  the  east  Atchafalaya  Basin 
protection  levee.  The  southern  boundary  is  a line  between  Uliite  Castle 
and  the  east  Atchafalaya  Basin  protection  levee  at  the  latitude  of  ap- 
proximately 30  degrees. 


Climate 

ITie  climate  is  characterized  by  short,  mild  winters,  relatively 
heavy  precipitation,  and  long,  hot  summers.  The  normal  annual  tempera- 
ture is  67.7°  F.  Tlie  coldest  month  is  January  witl\  ;in  average  normal 
temperature  of  52.6  degrees.  July  and  August,  the  hottest  months,  have 
an  average  normal  temperature  of  82.1  degrees. 

Ihe  normal  ;mnual  precipitation  is  57.9  inclics.  Major  stonns  arc 
associated  with  tropical  hurricanes  and  the  passage  of  extra-tropical 
cyclones.  In  summer,  convective  thunderstorm  produce  intense,  but 
highly  localized,  rainfall.  Snowfall  occurs  ver>’  infrequently  ajid  in 
limited  amounts.  ITie  normal  monthly  rainfall  varies  from  2.7  inches 
in  October  to  6.3  inches  in  July. 


liconomy 

In  1970,  546,984  people,  or  approximately  9 percent  of  tiie  Lower 
Mississippi  Region  population,  resided  within  the  economic  boundaries 
of  WRl’A  8,  whicli  consists  of  10  l-ouisiana  parishes  ;md  one  Mississippi 
county.  Mich  of  the  area's  population  growth  has  centered  around  the 
Baton  Rouge  SMSA,  which  includes  about  50  percent  of  the  total  popu- 
lation. Since  1940,  the  Baton  Rouge  SMSA  has  increased  more  than 
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threefold  in  population.  The  1970  population  was  58  percent  urban  and 
42  percent  rural.  Cities  located  in  hWA  8,  with  populations  of  10,000 
or  more,  include  Baton  Rouge,  Hammond,  and  Scotlandville.  There  are  13 
towns  with  jxapulations  between  2,500  and  10,000,  two  unincorporated 
places  with  populations  between  1,000  and  2,500  and  18  incorporated 
places  with  populations  between  500  and  2,500.  Approximately  78  percent 
of  the  population  is  served  by  some  form  of  central  water  system.  Mu- 
nicipal water  systems  serve  85  communities.  The  populations  of  these 
communities  range  between  40  and  165,963.  The  population  of  the  KTIPA  is 
projected  to  be  1,003,000  or  1,139,000  under  the  National  Income  or  the 
Regional  Development  Objective,  respectively,  by  the  year  2020. 

Significant  economic  activities  in  the  area  include  processing 
petrochemicals  and  basic  metals,  agriculture,  harvesting  and  processing 
of  forest  products,  and  waterborne  commerce.  In  addition,  the  numerous 
streams  c'lnd  lakes  of  the  area  and  the  vast  marshland  and  swamps  comprise 
an  enormous  recreation  resource.  The  value  of  mineral  production  in 
1969  amounted  to  $125.7  million.  The  projected  value  of  mineral  pro- 
duction for  the  National  Income  Objective  is  $354.1  million  in  2020. 
Under  tlie  Regional  Development  Objective,  it  is  expected  to  be  $449.8 
million  in  2020.  In  1968,  the  gross  manufacturing  product  was  about 
$532  million;  it  is  projected  to  increase  to  $5,234  million  by  2020 
under  the  National  Income  Objective  or  $6,174  million  under  the  Regional 
Development  Objective. 

y\gricultural  production  sold  in  1970  l\ad  a value  of  $72.9  million. 
Ihc  value  of  production  is  exiiectcd  to  increase  to  $150  million  in  2020 
under  the  National  Income  Objective  or  $161  million  under  the  Regional 
Development  Objective.  Nbre  detailed  infomtition  can  be  found  in  the 
hconomics  y\j:>})cndix. 


Subarea  Delineation 

llie  WRl’A  has  been  modified  to  conform  to  parish  boiuidaries,  and 
has  been  divided  into  three  subareas  in  order  to  study  the  area  more 
closely,  llie  modified  area  occupies  10  Ixiuisiana  parislics  ;md  one 
Mississippi  county  (sec  Figure  9).  lliis  breakdown  will  enable  planners 
to  locate  problem  areas  nwre  easily  and  will  facilitate  the  development 
of  a plan  fran  tlic  local  level.  Hie  breakdown  of  the  modified  area 
into  three  subareas  is  as  follows; 


Subarea 

I’arisli  (Uoiuity) 

8-1 

Anite,  Miss.;  I’ointe  Coupee, 
St.  Helena,  T.angii)alioa,  La. 

lost  and  West  Feliciana, 

8-2 

lost  Baton  Rouge 

8-3 

West  Baton  Rouge,  /iscension. 

Iberville,  Livingston 
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FIGURE  9 


PRIiSLNT  WATCR  USI-; 


General 

In  1970,  Mmicipalities , industries,  thennoelectric  power  plants, 
and  rural  domestic  water  users  withdrew  approximately  10.5  percent  of 
their  water  from  under>;round  sources.  /Miout  .5.. 5 percent  of  this  water 
was  brackish.  Surface  souces  accoiuited  for  89.5  percent.  Iresh  water 
satisfied  99.9  percent  of  this  requirements  ;md  brackish  water  the 
remaining  0.1  percent. 

Ihe  ground  water  is  obtained  from  aquifers  of  I’liocene  or  Miocene 
age  which  underlay  portions  of  the  WRl’A.  'Hie  quality  of  water  obtained 
from  the  aquifers  is  good,  fresh  water  is  available  from  the  Mississippi, 
Tangipahoa,  and  Miite  Rivers.  However,  the  bulk  of  tlie  surface  water 
for  municipal  and  industrial  uses  is  withdrawn  from  the  Mississippi 
River. 

llie  ;ui>ount  of  treatment  which  is  used  on  raw  water  is  completely 
dejxjndent  upon  the  quality  and  intended  use  of  the  water.  Tr’.'atment 
of  ground  water  is  usually  limited  to  filtration  and  chlorination, 
while  treatment  of  surface  water  involves  fluoridation,  coagulation 
filtration,  and  chlorination.  Chemical  additives  are  used  in  softening 
of  the  water  from  both  groiLid  and  surface  sources  when  necessary.  Lk'- 
lailed  information  on  ground  water  is  given  in  the  Regional  Cl iimitology , 
Hydro  log)'  and  C'joology  Ajipendix. 


1970  Minicipal  Water  Use 

In  1970,  the  average  daily  usage  for  the  WRl’A  was  55.2  m.g.d.  with 
98.7  percent  being  supplied  by  ground  water.  Tliis  usage  reflected  a 
requirement  of  129  CPCI)  for  the  WRl’A  as  comjiared  to  the  national  average 
of  166  GPCl). 

Minicipal  water  pumpages  by  parisli  ;md  major  users  are  sliown  in 
the  Inventory  of  facilities  /\ppendix  under  Municipal  and  Industrial 
Water  Use.  Table  81  gives  a breakdown  by  subarea  of  the  1970  municipal 
water  usage  within  tlie  WRPA. 
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Table  81  - 1970  Municipal  Water  Use  - W’RJ’A 


Withdrawal 

Subarea 

Ground  water 

Surface  water 

Total  consumption 

8-1 

10.3 

0.0 

3.8 

8-2 

39.0 

0.0 

14.5 

8-3 

5.2 

0.7 

2.2 

Total  WRl’A 

54.  b 

0.7 

20.5 

Ml  figures  are  daily  averages  in  m.g.d. 

1970  Industrial  Water  Use 

During  1970,  the  average  daily  industrial  withdrawal  was  1,514.2 
million  gallons,  of  which  only  2.7  million  gallons  was  brackish.  Sur- 
face water  was  tlie  primary  source  of  supply,  as  it  constituted  89.3  jjer- 
cent.  The  bulk  of  the  surface  withdrawals  came  from  the  Mississippi  River. 

Ihe  six  major  water  users  in  WRl’A  8 are  food  and  kindred  products, 
textile  mill  products,  paper  and  allied  products,  diemical  and  allied 
products?  petroleum  refininii,  imd  primary  metals. 


Industrial  water  pumpaees  bv  subarea  are  shown  in  the  Inventory 
of  Facilities  Appendix  under  Mmicipal  and  Industrial  Water  Use.  Table 
82  cives  a breakdown  by  subarea  of  tlie  1970  industrial  withdrawals. 


Table 

82  - 1970  Industrial  Water  Use  - WRl’A 

8i/ 

Sub- 

Withdrawal 

area 

Ground 

Surface- fresh 

vSur  f ace  - b rack  i sh 

ConsunjM  i on 

8-1 

12.6 

51.7 

0.0 

24.8 

8-2 

119.1 

440.2 

0.0 

9.9 

8-3 

27,6 

860.3 

2.7 

352.0 

Total 

WRl’A 

159.3 

1,352.2 

2.1 

386.7 

y All 

figures  are 

daily  averages  in 

m. g .d . 

1970  Ihennoelectric  I’owor  Water  Use 


'file  thermoelectric  plants  located  in  IVRl’A  8 used  a total  of  588.4 
m.g.d.  during  1970,  of  whicli  98.5  percent  was  surface  water.  1-resh 
water  constituted  98.7  ixircent  of  tlie  total  withdrawals.  fable  83  siiows 
the  1970  thennoelectric  water  usage. 
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Table  83 

- 1970  ' 

riiermoelectric 

Power  Water 

Use  - W'RPA 

Ground  water 

Surface 

water 

Fresh 

Brackish 

Fresh 

Brackish 

Total 

Witlidrawal 

1.3 

7.5 

579.6 

0.0 

588.4 

Consumption 

0.1 

0.5 

37.4 

0.0 

38.0 

Return  Flow 

1.2 

7.0 

542.2 

0.0 

550.4 

— All  figures  are  daily  averages  in  m.g.d. 


1970  Idii'al  Domestic  IVater  Use 

In  1970,  tile  average  daily  usage  for  the  IVW’A  was  4.5  m.g.d.  Ihis 
usage  reflects  a requirement  of  38  a’CU  for  tJae  U'ld’A.  Nearly  all  of 
tlie  water  was  witiidrawn  from  aquifers  of  Pliocene  and  Miocene  age,  which 
underlie  portions  of  the  area.  Table  84  gives  a breakdown  by  subarea 
of  tlie  1970  rural  domestic  water  usage  witliin  the  UTd’A. 


Table  84  - 1970  Rural  Itomestic  IVater  Use 


WRPA  8^/ 


Subarea 

8-1 

8-2 

8-3 

Total  WRl^A-"^ 


Witlidrawa  1 

Ground  water 


2.5 
0.3 
1.7 

4.5 


Surface  water 

0.0 

0.0 

0.0 

0.0 


Consumption 

2.5 
0.3 
1.7 

4.5 


^ All  figures  are  daily  averages  in  m.g.d. 

— Tliis  excludes  water  flowing  to  waste  from  free- flowing  wells. 


HJTURii  WATliR  N’lihDS 


General 


llie  future  municipal,  industrial,  and  tlieniioelectric  water  require- 
ments indicate  a substantial  increase  for  WRI’A  8.  Growtii  of  industry 
and  increase  in  population  are  the  main  reasons  for  the  rise  in  water 
requirements;  however,  tlie  larger  municipal  requirements  are  partly 
attributable  to  tire  continuing  trend  of  movement  to  urban  areas  and 
tlie  extension  of  municipally  su{iplied  water  systems  to  rural  regions. 
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l-'uturc  ^^lul^icinal  Water  Needs 


Future  estimates  of  municipal  water  needs  are  based  on  tiie 
e:^ectation  tliat,  by  the  year  2020,  80  percent  of  tlie  rural  population 
will  be  sujiplied  by  some  t>^3e  of  central  system  and  100  percent  of  the 
urban  population  will  be  municipally  served. 

Ihe  increase  in  em{-)lo>'ment  and  urbanization  of  tlie  region  affects 
the  Q’CU  requirement.  Ihe  rise  in  tlie  affluence  of  the  region  is 
usually  accompanied  by  an  increase  in  tiie  use  of  more  modem  appliimces, 
plumliing,  etc.  Ihis  results  in  a larger  Q’QJ  requirement.  Ihe  water 
use  in  1970  was  129  GPCJ),  and  is  projected  to  rise  to  l-l  1 Q’Cl),  159 
Q’CD,  and  175  Gl’Cl)  by  tlie  years  of  1980,  2000,  and  2020,  respectively. 

A possible  problem  area  may  occur  in  bast  Baton  Rouge  Parish, 
subarea  2,  by  tlie  year  2000,  if  current  pumping  patterns  are  maintained, 
and  tlie  projected  increases  in  ground  water  withdrawals  are  realized. 

At  tliat  time,  municipalities  which  depend  on  grouid  water  may  need  to 
be  given  priority  over  other  ground  Vv’ater  users;  othenvise,  additional 
water  from  either  the  Mississippi  River  or  reservoirs  in  the  tqiper 
region  of  tlie  WW’A  will  be  required. 

lable  85  presents  a breakdown  of  future  municipal  water  needs  by 
subarea  under  the  National  Income  Objective  (Program  A). 


'faille  85  - Future  Municipal  Water  Needs  - WRl’A  8^^^ 
National  Income  Objective  (Program  A) 


1980 

2000 

2020 

Suli- 

With- 

With- 

Witli- 

area 

drawal 

Consumpt; 

Lon  drawal 

Consumption 

drawal 

Consuinition 

8-1 

13.9 

5.1 

25.5 

9.5 

41.0 

15.3 

8-2 

50.4 

18.5 

08.6 

25.5 

93.2 

34.8 

8-3 

7.8 

2.9 

14.5 

5.4 

23.3 

8.7 

Total 

72.1 

20.5 

108.6 

40.4 

157.5 

58.8 

WRl’A 

i/"Tur 

figures 

are  daily 

averages  in 

m.g.d. 

Table  8b  presents  a breakdown  of  future  municipal  water  needs  by 
subarea  to  meet  the  Regional  Ifcvelopment  Olijective  (Prognim  B) . 
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Table  8b  - Tuture  Nluiicipal  Water  IMeeds  - WRl'A  8^^ 

fegional  Development  Objective  (Program  B) 


1980 

2000 

2020 

Sub- 

IVith- 

Witii- 

With- 

area 

drawal 

Gonsunption 

drawal 

Consumption 

drawal 

Consumption 

8-1 

15.0 

5.5 

28.5 

10. b 

4b. 6 

17.4 

8-2 

54.3 

20.0 

7b. 8 

28. b 

105.8 

39.4 

8-3 

8.4 

3.1 

lb. 2 

b.O 

2b. 4 

9.9 

Total 

WRI'A 

77.7 

28. b 

121.5 

45.2 

178.8 

bb.7 

^ i\ll  i'igures  are  daily  averages  in  m.g.d. 


I'uture  Industrial  Water  Needs 

Future  predictions  of  industrial  water  requirements  reveal  tlvit 
the  WWA  will  need  13,840.9  m.g.d.  and  lb, 322. 5 m.g.d.  by  tlie  year 
2020  to  satisfy,  respectively,  the  National  Income  :md  Regional 
Development  Objectives.  Of  this  total,  99.8  percent  is  expected  to  be 
suj)plied  by  fresh  water  sources.  Tiie  percentage  of  intake  consumed  is 
relatively  liigh,  about  32.4  percent  of  tlie  total  water  witlidrawn. 
Industrial  classifications  exj^ected  to  show  tlie  greatest  growtli  are 
the  cliemical  and  allied  products,  paper  and  allied  products,  and 
petroleum  refining  industries. 

Ihere  are  no  foreseeable  problem  areas  evident  at  tliis  time,  since 
the  Mississippi,  ^imite,  and  Tangipalioa  Rivers  afford  a bountiful  sujiply 
of  fresh  water  for  tlie  Wl^’A.  Witli  this  plentiful  sujiply  of  surface  anil 
ground  water  available,  tlie  increasing  water  requirements  for  industrial 
development  should  be  met. 

Table  87  presents  a breakdown  of  future  industrial  water  needs  by 
subarea  to  meet  the  National  Income  Objective  (Program  A). 

I'able  88  presents  a breakdoivn  of  future  industrial  water  needs  by 
suliarea  to  meet  tlie  Regional  Development  Objective  (Program  B). 
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Table  87  - I-'uture  Industrial  Water  Needs-i-^  - KW’A  ^ 
National  Income  Objective  (Program  A) 


1980 

2000 

THIT) 

Sub- 

With- 

Wi  til- 

With- 

area 

drawal 

Cbnsun^ition 

drawal 

Consunption 

drawal 

Consumption 

8-1 

96.8 

57.2 

250.5 

86.7 

529.5 

196.5 

8-2 

710.2 

14.8 

1,282.5 

56.1 

2,725.5 

85.5 

8-5 

1,454.5 

575.5 

4,155.5 

1,648.8 

10,586.1 

4,205.5 

Total 

WRl’A 

2,261.5 

627.5 

5,668.5 

1,771.6 

15,840.9 

4,487.1 

— Includes  bo  til  Iresh  and  brackish  water. 
2/ 

— All  figures  are  daily  averages  in  m.g.d. 


I'able  88  - Puture  Industrial  Water  Needs-^^  - WRl’A  8—^ 
Regional  Development  Objective  (Program  BJ 


1980 

2000 

2020 

Sub- 

Witli- 

Witli- 

Witli- 

area 

drawal 

Consunption 

drawal 

Consunption 

drawal 

Consumption 

8-1 

105.8 

40.6 

266.8 

100.5 

625.6 

251.2 

8-2 

780.0 

16.2 

1,475.7 

41.7 

5,212.9 

100.9 

8-5 

1,594.4 

651.0 

4,806.5 

1,907.1 

12,485.8 

4,959.9 

Total 

WRl’A 

2,480.2 

687.8 

6,548.8 

2,049.1 

16,522.5 

5,292.0 

— Includes  both  fresli  and  brackisli  water. 
2/ 

— Ml  figures  are  daily  averages  in  m.g.d. 


Puture  'Ihermoelectric  Power  Water  Needs 

Ihermoclectric  water  needs  follow  the  trend  of  expected  miuiicipal 
and  industrial  use;  that  is,  substantial  increases  throughout  tlie  future 
years,  llie  requirements  for  2020  are  5,654.0  m.g.d.  and  6,504."  m.g.d. 
for  the  National  Income  and  Regional  Development  Objectives,  respec- 
tively. Mthough  these  needs  are  somewhat  high,  tlie  percentage  of  con- 
sunption  is  ver>'  small,  approximately  1.6  percent,  ;md  most  of  tlie  water 
used  is  returned  to  the  source  from  which  it  was  withdrawn. 

No  problem  areas  are  anticipated  at  this  time  because  of  the 
available  supply  of  surface  water  throughout  most  of  the  region.  IVo 
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proposed  plants  are  expected  to  locate  along  the  Mississippi  River 
where  there  is  an  ample  supply  of  water. 

Table  89  presents  the  future  tliermoelectric  power  water  needs  for 
the  WRI’A  under  tlie  National  Income  Objective  (Program  A)  and  under  the 
Regional  Development  Objective  (Program  B) . 

Table  89  - Future  ihermoelectric  Power  Water  Needsi'^  - WRPA  8— 


1980 

Regional 
National  Develop - 
Income  ment 


2000 

Regional 
National  Develop - 
Income  ment 


2020 

Regional 
National  Develop - 
Income  ment 


Witiidrawal  1,257.7 
Consumption  46 . 5 
Return  Flow  1,211.2 


1,396.1 

4,747.1 

5,316.8 

5,634.0 

6,594.7 

48.0 

64.3 

72.0 

92.8 

105.3 

1,348.1 

4,682.8 

5,244.8 

5,541.2 

6,289.4 

— Includes  both  fresh  and  brackish  water. 
2/ 

— All  figures  are  daily  averages  in  m.g.d. 


Future  Rural  Domestic  Water  Needs 


Future  estimates  of  rural  domestic  water  needs  are  based  on  tlie 
expectation  tliat,  by  tlie  year  2020,  only  20  percent  of  the  rural 
population  will  be  self-supplied  and  the  Q’CD  requirement  will  be  80. 

'Hie  Gl’CD  requirement  in  1970  was  38  and  is  projected  to  rise  to  46  Q’CD, 
63  Q’CD,  and  80  Gl’CD  by  the  years  of  1980,  2000,  and  2020,  respectively. 

Table  90  presents  a breakdown  of  future  rural  domestic  water 
requirements  by  subareas  under  the  National  Income  Objective  (Program 
A). 
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Table  90  - Future  Rural  Domestic  Water  Needs  - WRl’A 


National 

Income  Objective 

(Program  A) 

Sub- 

1980 

2000 

2020 

Witii- 

Witli- 

With- 

area 

drawal 

drawal 

Consumption  drawal 

Consumption 

8-1 

2.7 

2.7 

3.4 

3.4 

4.7 

4.7 

8-2 

0.3 

0.3 

0.4 

0.4 

0.6 

0.6 

8-3 

1.9 

1.9 

2.3 

2.3 

3.1 

3.1 

Total 

WRPA 

4.9 

4.9 

6.1 

6.1 

8.4 

8.4 

All  figures  are  daily  averages  in  m.g.d. 

Table  91  presents  a breakdown  of  future  rural  domestic  water  needs 
by  subarea  to  meet  tlie  Regional  13evelopment  Objective  (Program  B) . 


Table  91  - Future  Rural  Domestic  Water  Needs  - WRR\ 


Itegional 

Development  Objective 

(Program  B) 

Sub- 

1980 

2000 

2020 

Witli- 

With- 

With- 

area 

drawal 

Consumption 

drawal 

Consumption 

drawal  Consumption 

8-1 

2.9 

2.9 

3.8 

3.8 

5.3  5.3 

8-2 

0.4 

0.4 

0.5 

0.5 

0.6  0.6 

8-3 

2.0 

2.0 

2.6 

2.6 

3.6  3.6 

— 



Total 

WRl’A 

5.3 

5.3 

6.9 

6.9 

9.5  9.5 

— All  figures  are  daily  averages  in  m.g.d. 


Sumiiuiry  of  Water  Needs 

WRJ’A  8 has  a sufficient  supply  of  fresh  aiid  brackish  water  to 
meet  all  of  tiie  municipal,  industrial,  tliermoelectric,  and  rural 
domestic  water  requirements  tlirough  tlie  year  2020. 

llie  only  problem  area  whid\  is  foreseen  at  tliis  time  involves 
sul^area  2.  Ihe  problem  is  concerned  witii  continuation  of  tlie  present 
pumping  pattern  and  giving  priority  to  muiiicipal  and  rural  domestic 
water  usage.  Fresli  water  remains  plentiful  in  the  area. 
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Table  92  summarizes  the  municipal,  industrial,  thennoelectric,  and 
rural  domestic  water  needs  for  WRPA  8. 


I'able  92  - Sunmur)'  Water  NecJsi-^  - WWA 


1980  2000  2020 


Use 

1970 

National 

Income 

Regional 

llevelopment 

.National 

Income 

Regional 

Development 

National 
1 nconic 

Regional 

Development 

Municipal 

S3. 2 

72.1 

77.7 

108.0 

121.5 

157.5 

178.8 

Industrial 

1,514.2 

2,201.3 

2,480.2 

5,068. 5 

0,548.8 

13,840.9 

10,322.3 

Ihenioeloctric 

588.4 

1,257.7 

1,390.1 

4,747.1 

5,310.8 

5,034.0 

0,594 . 7 

Hural  Homes  tic 

4.5 

4.9 

5.3 

0.1 

0.9 

8.4 

9.5 

Total 

2,U)2..5 

5,51)0.0 

3,959.3 

10,5.30.3 

11,994.0 

19,040.8 

22,905.3 

Industrial  ajid  thennoelectric  water  needs  include  both  brackish  and  fresh  water. 
All  figures  arc  daily  average  wi tlidrawals  in  m.g.d. 
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W R P A 9 
DESCRIPTION 


General 

WRPA  9 covers  an  area  of  13,296  square  miles  in  southwest  Louisiana. 
Tlie  eastern  boundary  is  WRPA's  1,  8,  and  10.  The  western  boundary  is 
the  Sabine  River  Basin,  llie  southern  boundary  is  the  Gulf  of  Mexico. 

Tlie  northern  boundary  begins  at  the  Mississippi  River  levee  at  Black 
Hawk  and  extends  westward  along  the  soutli  bank  of  Red  River  to  Boyce, 
Louisiana.  'Hie  drainage  area  of  WRPA  9 covers  all  or  parts  of  16 
Louisiana  parishes. 


Cl imate 

Tlie  climate  is  cliaracterized  by  short,  mild  winters,  relatively 
heavy  precipitation,  and  long,  hot  summers.  'Hie  Gulf  of  Mexico  and 
numerous  lakes  tend  to  moderate  temperature  conditions  and  changes. 

Tlie  normal  annual  temperature  is  68.3°  F.  ITie  coldest  montli  is  January 
witli  an  average  normal  terrperature  of  53.5  degrees  while  tlie  hottest 
nontlis,  July  and  August,  have  an  average  noniial  temperature  of  82.4 
degrees. 

Tlie  normal  annual  precipitation  is  59.3  indies.  Heavy  precipitation 
results  from  such  climatic  actions  as  tropical  hurricanes,  extra- tropical 
cyclones,  and  intense  convective  tliunder showers  in  tlie  summer.  Ihe 
normal  monthly  rainfall  varies  from  3.2  indies  in  October  to  6.0  indies 
in  July. 


Economy 

In  1970,  approximately  748,433  people,  or  about  14  percent  of  the 
Lower  Mississippi  Region  population,  resided  in  the  16  parishes  ol 
WRl’A  9.  Mudi  of  the  population  growtli  has  centered  around  the  SMSA's  of 
>Uexandria,  Lake  diaries,  and  Lafayette.  Since  1940,  Infayette  and 
Lake  diaries  have  more  than  doubled  in  population  wliile  Alexandria  lias 
increased  by  more  tlian  60  percent.  Urban  population  as  a percent  of 
total  population  was  56  percent  in  1970.  Cities  with  populations  of 
10,000  or  more  include  /Mibeville,  Mexandria,  Crowley,  Eunice,  Jennings, 
Lafayette,  Lake  diaries.  New  Iberia,  Opelousas,  soutli  Fort  Folk,  and 
Sulphur,  lliere  are  28  towns  and  three  unincor{io rated  places  witli 
population  between  2,500  and  10,000,  four  unincorjio rated  places  between 
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1.000  and  2,50u  and  45  incorj^orated  places  with  populations  between  500 
and  2,500.  /Xjiproximately  75  percent  ol  the  population  is  served  by 
some  form  of  central  water  system.  Mmicipal  water  systems  serve  124 
communities.  Ihe  population  of  these  coiraiiunit ies  range  between  175  ajid 
77,998.  llie  population  of  the  WRl’A  is  projected  to  be  994,000  or 

1.117.000  imder  the  Xational  Income  Ot^jective  or  the  Regional  Develop- 
ment Objective,  respectively,  by  the  year  202u. 

Sighificaht  economic  activitos  in  the  area  include  mineral  produc- 
tion, petroleum  and  cliemical  processing,  agriculture,  commercial  fishing> 
processing  of  food  products,  waterborne  commerce,  harvesting  and  process- 
ing of  forest  products,  fur  trapping,  and  service  industries.  In  addi- 
tion, the  numerous  lakes  ;md  streams  of  the  area,  and  tlie  vast  marsliland 
and  swamps  represent  an  enormous  recreation  resource.  The  total  value 
of  mineral  production  in  1969  iunoimted  to  $1.53  billion,  llie  projected 
value  of  mineral  production  for  the  National  Income  Objective  is  $5.5 
billion  in  2020,  or  for  the  Regional  Development  Objective  is  $4.1  bil- 
lion. In  1968,  the  gross  manufacturing  product  was  about  $569  million. 

It  is  projected  to  increase  in  2020  to  $2,809  million  under  the  National 
Income  Objective  or  $3,315  million  under  the  Regional  Development  Ob- 
jective. Agricultural  production  in  1968  was  valued  at  $1/4  million, 
llie  value  of  production  is  expected  to  increase  2o20  to  $339  million 
under  the  National  Income  Objective  or  $564  million  under  the  Regional 
Development  Objective.  Nbre  detailed  inforiration  c/m  be  foimd  in  tlic 
liconomics  i\}ipcndix. 


Subarea  Delineation 


WRI’A  9 has  been  divided 
individual  sub-basins  within 
boundaries  (see  Figure  10). 
better  correlate  data  within 
where  problenrs  c;m  be  easily 


into  seven  subareas  wliicli  approximate  tlie 
the  WRI’A,  modified  to  confonn  to  i)arisli 
ihis  breakdown  will  enable  pl;umers  to 
tiie  WRI’A,  ;md  will  provide  small  study  areas 
identified.  Die  seven  subareas  are  as 


follows : 

Subarea 

9-1 

Venion,  Mien,  Beauregard 

9-2 

Calcasieu 

9-3 

Cameron,  Vermilion 

9-4 

Jefferson  Davis,  Fvangeline,  Acadia 

9-5 

St.  Ixuidry,  St.  Mary,  St.  Mirtin,  Iberia 

9-6 

Lafayette 

9-7 

Raji ides,  Avoye lies 
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PRES1-.NT  WATliR  USP 


General 

In  1970,  muiiicipalities , industries,  thermoelectric  power  plants, 
and  rural  domestic  water  users  withdrew  approximately  19.0  percent  of 
their  water  requirements  irom  imderground  sources.  Surface  sources 
accounted  for  81.0  percent.  ;\bout  75.2  percent  was  obtained  from 
brackish  water,  and  the  remaining  26.8  percent  supplied  by  fresli  water. 

Ihe  Atchatalaya  River,  Red  River,  Big  Greek,  and  Bayou  leciie  were 
the  primary  sources  of  surface  water  while  ground  water  was  witlidrawn 
from  tlie  imderlying  Pleistocene,  Pliocene,  and  Miocene.  Ground  water  is 
plentiful  :md  of  good  quality  throughout  tlie  WRl’A  witli  tlic  exception  of 
some  lower  reaches  of  the  Calcasieu  :md  I'lcrmentau  Rivers,  wliich  are 
subject  to  salt  water  intrusion  from  the  Gulf. 

llie  amount  of  treatment  used  on  raw  water  to  meet  required  stan- 
dards is  dependent  on  the  qualit>'  and  intended  use  of  the  water. 
Treatment  of  the  ground  water  is  usually  limited  to  filtration  ;uid 
chlorination.  Surface  water  is  usually  treated  by  filtration,  chlori- 
nation, coagulation,  and  fluoridation.  Chemical  additives  are  also  used 
for  softening  and  pM  correction,  if  necessaiy.  Detailed  information  on 
ground  and  surface  water  is  given  in  the  Regional  Climatolog}’ , Ih'drology 
and  Geology  Appendix. 


1970  Mmicipal  Water  Use 

llie  average  daily  municipal  water  withdrawal  for  the  UWA  was  72.0 
m.g.d.  Approximately  90  percent  of  mimicipal  water  was  withdrawn  from 
underground  sources,  and  the  remaining  10  jicrcent  Irom  surface  sources. 
Tlie  primar>'  surface  sources  were  the  Atchafalya  River,  Bayou  Teclie,  and 
Big  Creek,  while  the  major  undergoiuid  sources  were  tlie  Jasper,  Ctiicot, 
;md  evangel ine  aquifers. 

Tlie  usage  of  72.0  m.g.d.  reflects  a requirement  of  109  GPCl)  lor 
Wld’A  9 as  compared  to  a national  average  of  lob  GPCl).  Municipal  water 
pumpages  by  parish  and  major  users  are  siiown  in  the  Inventon'  ol' 
facilities  yljijxindix  under  Nkmicipai  .uid  Industrial  Water  Use. 

Table  93  gives  a breakdoMi  of  the  1970  miuiicipal  water  use  by  sub- 
area  within  the  WRl’A. 
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Table  y3  - 197U  Miuiicipal  Water  Use  - WRl’A  9~ 


Withdrawal 


Subarea 

Ground  water 

Surlace  water 

Total  consiunption 

9-1 

5.9 

O.O 

2 . 2 

9-2 

17.2 

0.0 

6.4 

9-3 

3.4 

0.0 

1.3 

9-4 

5.9 

0.0 

2 . 2 

9-5 

10.9 

5.1 

5.9 

9-6 

9-7-' 

10.2 

0.0 

3.8 

11.6 

1.8 

5.0 

Total 

65.1 

6.9 

26. « 

Wld’A 

— All  figures  are  daily  averages  in  m.g.d. 

2/ 

— Subareas  7 consists  of  Avoyelles  and  Kapides  Parishes  removed  Irom 
WRl’A  5. 


1970  Industrial  Water  Use 

During  1970,  the  av'erage  daily  industrial  withdrawal  was  1,301.5 
million  gallons,  with  78.7  jiercent  being  brackish  water  ;md  the  rciiuiin- 
ing  21.3  percent  fresh.  Groiuid  water  constituted  85.8  percent  of  tne 
fresh  water  withdrawn  and  virtually  all  of  the  brackish  water  use  ob- 
tained from  surface  sources. 

ilie  major  industrial  water  users  are  food  and  kindred  products, 
textile  mill  products,  paper  and  allied  products,  chemical  ;md  allied 
products,  petroleiun  refining  and  primary  metals.  Industrial  water 
pumpages  by  subarea  are  shown  in  the  Inventory  of  Facilities  A])]iendix 
under  Minicipal  and  Industrial  Water  Use. 

Table  94  gives  the  breakdown  by  subarea  of  the  19/0  industrial 
water  use. 
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Table  94  - 1970  Industrial  Watei  Use  - KKI’A  9— 


Ground  water 

Surface 

Presli  Water 

Surface  Brackish  Water 

Sub- 

With- 

Consump- 

With- 

Gonsump- 

With- 

Consump- 

area 

drawal 

tion 

drawal 

tion 

drawal 

tion 

9-1 

31.2 

14.4 

0.0 

0.0 

0.0 

0.0 

9-2 

154.1 

135.8 

0.0 

0.0 

954.3 

51.0 

9-3 

5.3 

1.5 

1.8 

0.5 

0.2 

0.0 

9-4 

9.2 

3.6 

2/ 

2/ 

0.0 

0.0 

9-5 

23.2 

10.0 

33.9 

6.8 

69.8 

3.7 

9-6 

0.9 

0.2 

3.7 

0.9 

0.0 

0.0 

9-7 

13.9 

Z.  3 

2/ 

2/ 

0.0 

0.0 

lotal 

237.8 

167.8 

39.4 

8.2 

i,0.:4.3 

54.7 

IvRPA 

1/ 

Ml  figures  are  daily  averages  in  m.g.d. 
- Less  than  0.05. 


1970  Tiiermoelectric  Power  Water  Use 

Seven  tliermoelectric  plants  are  located  in  WWA  9 and  tliese  seven 
pliints  used  a total  of  336. S m.g.d.  during  1970.  yipproximately  97.5 
percent  of  the  water  was  obtained  from  surface  sources. 

table  95  shows  the  1970  thermoelectric  water  use  by  source  of  water. 


Table  95  - 1970  ihermoelectric  Power  Water  Use  - WRl’A  9—''^ 


Ground  water 

Surface  water 

Total 

Withdrawal 

8.5 

328.0 

336 . 5 

Consumjit  ion 

0.6 

21.4 

22.0 

Return  flow 

7.9 

306.6 

3 1 4 . 5 

1/ 

All  figures  are  daily  averages  in  m.g.d. 


1970  l^ral  Domestic  Water  Use 

Ihe  average  daily  rural  domestic  water  withdravval  for  tlie  Wld’A  was 
16.8  m.g.d.  Ml  of  the  rural  domestic  water  was  withdrawn  from  under- 
ground sources.  The  primary  sources  were  the  underlying  Jasper,  Uiicot, 
and  livangeline  aquifers.  Ihe  usage  of  16.8  m.g.d.  reflects  a require- 
ment of  68  GPCD  for  the  WRl’A. 
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I'abie  96  gives  a breakdown  ot  the  1970  rural  domestic  water  usage 
by  subarea  in  the  WRI’A. 

table  96  - 1970  Rural  Domestic  Water  Use  - WRl’A  9— 


I 

I Withdrawal 


Subarea 

Ground  water 

Surface  water 

Consumption 

9-1 

^•°2/ 

0.3^' 

0.0 

2.0 

^ 9-2 

0.0 

0.3 

1 9-3 

1.6 

0.0 

1.6 

1 9-4 

2.9 

0.0 

2.9 

[ 9-5 

6.5 

U.O 

6.5 

! 9-6 

2.2 

O.O 

2.2 

i 9-7 

1.3 

0.0 

1.3 

[ Total  WRl’A 

16.8 

0.0 

16.8 

1/ 

1 All  figures 

are  daily  averages 

in  m.g.d. 

1 2/ 

j — Estimated. 



FUTURE  WATER  NEEDS 


General 

The  future  municipal,  industrial,  and  thermoelectric  water  require- 
ments for  Wld’A  9 indicate  a large  increase.  The  bulk  of  this  increase 
is  due  to  {X)pulation  growtJi  and  increased  industrial  development.  Part 
of  the  rise  in  principal  requirements  can  be  attributed  to  tlie  continuing 
trend  of  urbanization  and  the  extension  of  municipally  supplied  water 
systems  to  rural  regions. 

Future  Nlinicipal  Water  Needs 

Kiturc  estimates  of  municipal  water  needs  are  based  on  the  condition 
that  80  percent  of  the  rural  {Xipulation  will  be  supplied  by  some  t>qie 
of  central  system  by  the  year  2020,  and  that  by  this  same  time,  100  per- 
ent  of  the  urban  population  will  be  municipally  supplied. 

llie  GPCD  requirement  for  tne  region  is  affected  Oy  erniilovTiient  and 
urbanization.  Rises  in  these  factors  increase  the  affluence  of  tlic  re- 
gion :md  are  usually  accompimied  by  an  increase  in  the  GPCD  rcquiicmcnt. 
ITie  Gi’CD  was  109  in  1970  ajid  is  projected  to  rise  to  128  GPCD,  148  GPCD, 
anu  161  GPCD  by  19h0,  2000,  ;md  2020,  resjxjctively . 
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No  special  problem  areas  are  anticipated  at  this  time.  The  Wkl’A 
has  a bountiful  supply  of  fresh  gound  water,  which  is  capable  of  meet- 
ing the  future  municipal  requirements  without  any  problems.  Surface  wa- 
ter is  also  available  for  additional  requirements. 

Table  97  presents  a breakdown  of  future  municipal  water  needs  by 
subarea  under  the  .National  Income  Objective  (Program  Aj. 

Table  97  - liiture  Minicipal  Water  Needs  - Wkl’A  9—'^ 

National  Income  Objective  (Program  AJ 


.Sub- 
a rea 

1980 

2000 

2020 

With- 

drawal 

With- 

Con-sumption  drawal 

Consumption 

With- 

drawal 

Consumption 

9-1 

8.U 

2.9 

11.8 

4.4 

16.4 

0. 

1 

9-2 

21.8 

8.0 

28.5 

10.5 

36.0 

13. 

4 

9-3 

4.3 

1.6 

6.4 

2.4 

8.9 

5. 

3 

9-4 

7.9 

2.9 

11.6 

4.3 

16.1 

6, 

0 

9-5 

21.5 

7.9 

31.7 

11.8 

44.3 

16. 

5 

9-(> 

12.9 

4.7 

16.8- 

6.3 

21.4 

8. 

0 

9-7 

15.6 

5.7 

19.6 

7.3 

24.6 

_9. 

> 

Total 

92.0 

33.7 

126.2 

47.0 

167.7 

62. 

5 

WRl’A 

1/  All 

figures 

are  daily 

averages 

in  m.g.d. 

Table  98  pcrsents  a breakdown  of  future  municipal  water  needs  by 
subarea  under  the  Regional  Development  Objective  (Program  B) . 


Table  98  - liiture  Minicipal  Water  .Needs  - W'KI’A  9—'^ 

Regional  Development  Objective  (Program  B) 


1980 

2000 

2020 

Sub- 

With- 

With- 

With- 

area 

drawal 

Consumption 

dr.'iwal 

Consumption 

drawal 

Consumiotion 

9-1 

8.5 

3.1 

15.3 

5.0 

18.5 

6.9 

9-2 

25.3 

8,6 

32.1 

11.9 

40.5 

15.1 

9-3 

4.6 

1.7 

7.2 

2.7 

10.0 

3.7 

9-4 

8.4 

3.1 

15.1 

4.9 

18.1 

6.8 

9-5 

23.1 

8.5 

55.9 

13.4 

49.8 

18.6 

9-6 

15.8 

5.1 

19.1 

7.1 

24.0 

9.0 

9-1 

16.5 

6.1 

22.2 

8.5 

28.0 

10.5 

Total 

WRl’A 

98.2 

36.2 

142.9 

55.3 

188.9 

70.6 

m 


I 
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Future  Industrial  Water  Needs 

Future  predictions  of  industrial  water  requirements  reveal  that 
WRl^A  9 will  need  10, 780. 8 m.g.d.  or  12,714.1  m.g.d.  by  the  year  2020 
to  satisfy,  respectively,  the  National  Income  or  Regional  Development 
Objectives. 

Brackish  water  satisfies  79.5  percent  of  the  total  industrial 
requirements.  The  majority  of  the  industrial  needs  arc  in  the  Lake 
diaries  area.  An  enormous  supply  of  brackish  water  is  available  in 
this  area. 

Because  of  this  virtually  inexliaustible  supply  of  brackish  water, 
no  major  problem  areas  regarding  use  of  this  source  are  foreseen  at  this 
time  for  WRl’A  9.  However,  the  majority  of  the  frcsli  water  requirements 
are  withdrawn  from  underground  sources.  Since  most  ol  the  industrial 
usage  is  projected  to  be  centered  around  Like  diaries,  a possible  short- 
age of  groundwater  could  occur  in  tliis  subarea  about  the  year  20u0.  It 
would  then  be  necessar>'  to  supplement  groundwater  with  available  surface 
water. 

Table  99  presents  a breakdown  of  future  industrial  water  needs  on 
a subarea  basis  to  meet  tlie  National  Income  Objective  (Program  A). 


1/  2/ 

Table  99  - Future  Industrial  hater  Needs—  - WRl’A  y— 
National  Income  Objective  (Prognim  A) 


1980 

2000 

2020 

Sub- 

Witli- 

With- 

With- 

area 

drawal 

Consum]it  ion  d rawa  1 

tJonsumpt  ion 

drawal  Qinsumiition 

9-1 

57.3 

24.8 

136.4 

61.1 

310.3 

142.0 

9-2 

1 ,749.5 

281.7 

4,083.5 

626.7 

9,301.2 

1,358.1 

9-3 

8.8 

2.4 

13.9 

3.6 

25.6 

5.7 

9-4 

13.1 

5.6 

27.2 

12.8 

57.2 

29.0 

9-5 

193.7 

28.6 

455.1 

57.5 

9 8b.  9 

120.5 

9-6 

5.5 

1.3 

8.5 

2.0 

1.1.9 

3.4 

9-7 

19.5 

3.4 

40.4 

8.0 

87.7 

18.0 

fotal 

WRl’A 

2.U47.4 

347.8 

4,745.0 

771.7 

10,780.8 

1,676.7 

— ^ Includes  both 

fresh  and 

brackish  water. 

^ Ml 

figures  are  daily  averages  in  m.g.d. 

j 


i: 
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Table  100  presents  a breakdown  of  future  industrial  water  needs  on 
a subarea  basis  to  n»et  tJie  Regional  Development  Objective  (Program  B) . 


1 


Table  100  - Future  Industrial  Water  Needs— ^ - W'Rl’A  9—*^ 
Regional  Development  (Program  B) 


Sub- 

area 

1980 

2000 

2020 

With- 

drawal 

Consunption 

With- 

drawal 

Consunption 

Witli- 

drawal 

Consunption 

9-1 

62.8 

27.2 

157.7 

70.6 

366.0 

167.5 

i 9-2 

1,918.3 

308.9 

4,721.8 

727.7 

10,969.9 

1,602.2 

: 9-3 

9.6 

2.6 

16.1 

4.2 

27.9 

6.7 

! 9-4 

14.4 

6.1 

31.5 

14.8 

67.5 

34.2 

1 9-5 

212.2 

31.3 

503.1 

66.4 

1,163.3 

142.0 

! 9-6 

6.0 

1.4 

9.8 

2.4 

16.3 

4.0 

9-7 

21.5 

3.8 

46.6 

9.2 

103.4 

20.9 

Total 

2,244.8 

381.3 

5,486.6 

895.3 

12,714.3 

1,977.5 

yVRI’A 


— Includes  both  fresh  and  brackish  water. 

2/ 

— All  figures  are  daily  averages  in  m. g.d. 


Future  Ihermoelectric  Power  Wfater  Needs 


Future  tliermoelectric  water  requirements  follow  tlie  trend  set  by 
municipal  and  industrial  use;  tliat  is,  substantial  increases  tliroughout 
tlie  future  years.  Ihe  needs  for  2020  are  3,180.1  m.g.d.  or  3,582.3 
m.g.d.  for  the  National  Income  or  Regional  Development  Objectives, 
respectively. 

No  special  problem  areas  are  anticipated  at  tJiis  time  because  of 
tile  available  supply  of  ground  and  surface  water  tliroughout  tlie  WWA. 

Table  101  presents  tlie  future  thermoelectric  water  needs  for  tlie 
WRi’A,  under  both  the  National  Income  and  the  Regional  Development 
Objectives  (Programs  A and  B) . 
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Table  101  - Future  Thermoelectric  Power  W'ater  Needs—  - 9— 


1980  2000  7U2U 


National 

Regional 

Develop- 

National 

Regional 

Develop- 

National 

Regional 

Develop- 

Income 

ment 

Income 

ment 

Income 

ment 

Withdrawal 

651.1 

718.3 

2,520.1 

2,856.8 

3,180.1 

3,582.3 

Gonsumpt ion 

26.3 

27.1 

30.6 

34.6 

58.4 

65.8 

Return  Flow 

624.8 

691.2 

2,489.5 

2,822.2 

3,121.7 

3,516.5 

— Includes  both  fresh  and  brackisli  water. 
2/ 

— iUl  figures  are  daily  averages  in  m.g.d. 


Future  Rural  Domestic  Water  Needs 

Future  estimates  of  i*ural  domestic  water  needs  are  based  on  the 
conditions  that  by  the  year  2020  only  20  percent  of  the  rural  population 
will  be  self-supplied  and  tliat  the  GPCD  requirement  will  be  80.  Tlie 
GPCD  was  68  in  1970  and  is  projected  to  rise  to  70  GPCD,  75  GPCD,  and 
80  GPCD  by  1980,  2000,  and  2020,  respectively. 

Table  102  presents  a breakdown  of  future  naral  domestic  water 
needs  by  subareas  under  the  National  Income  Objective  (Progran)  A). 

Table  102  - Future  Rural  Domestic  Water  Needs  - WTd\’\  9-'^ 

National  Income  Objective  (Progrcun  A) 


2020 

Sub- 

With- 

With- 

With- 

area 

drawal 

Gonsumpt 

ion  drawal 

Gonsumpt ion 

drawal 

Gonsumpt ion 

9-1 

1.8 

1.8 

1.8 

1.8 

1.7 

1.7 

9-2 

0.3 

0.3 

0.3 

0.3 

0.3 

0.3 

9-3 

1.4 

1.4 

1.4 

1.4 

1.4 

1.4 

9-4 

2.6 

2.6 

2.5 

2.5 

2.5 

2.5 

9-5 

5.8 

5.8 

5.7 

5.7 

5.7 

5.7 

9-6 

2.0 

2.0 

1.9 

1.9 

1.9 

1.9 

9-7 

1.2 

1.2 

1.1 

1.1 

1.2 

1.2 

Total 

15.1 

15.1 

14.7 

14.7 

14.7 

14.7 

WId’A 

^ Ml 

figures 

are  daily 

averages  in 

m.g.d. 

Table  103  represents  a breakdown  of  the  future  mral  domestic 
water  needs  by  subarea  to  meet  the  Regional  Develojiment  Objective 
(Program  B] . 
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Table  103  - Future  Rural  Domestic  Water  .Meeds  V\WA  9— 
Regional  Development  Objective  (Program  BJ 


1980  2000  2020 


Sub- 

area 

With- 

drawal 

Consumption 

With- 

drawal 

Consunption 

With- 

drawal 

Consunption 

9-1 

1.9 

1.9 

2.0 

2.0 

2.0 

2.0 

9-2 

0.3 

0.3 

0.3 

0.3 

0.3 

0.3 

9-3 

1.5 

1.5 

1.6 

1.6 

1,6 

1.6 

9-4 

2.8 

2.8 

2.9 

2.9 

2.8 

2.8 

9-5 

6.2 

6.2 

6.4 

0.4 

6.3 

6.3 

9-6 

2.1 

2.1 

■>  1 

2.2 

2.2 

7 7 

9-7 

1.3 

1.3 

1.3 

1.3 

1.3 

1.3 

Total 

16.1 

16.1 

16,7 

16.7 

16.5 

16.5 

W1^>A 


All  figures  are  daily  averages  in  m.g.d. 


Sujnmary  of  Water  .Meeds 

Hie  Wld’A  has  a sufficient  supply  of  fresh  ajid  brackish  water  to 
meet  tlie  municipal,  Didustrial,  rural  domestic,  and  thermoelectric 
requirements  tlirough  the  year  2020, 

If  current  pumping  patterns  are  continued,  tlie  only  problem  area 
is  subarea  2.  If  a problem  arises,  it  can  be  resolved  by  tlie  industrial 
water  users  supplementing  their  water  requirements  witli  surface  water. 

Table  104  .suiTimar izes  the  nuuiicipal  , industrial,  tliennoclectric , ;md 
mral  domestic  water  needs  for  WR1’.\  9. 


lable  104 

- Sunuituy  of 

Water  .Seeds 

himAO^/ 

1080 

j 

000 

:d:o 

Use 

ly/l) 

.\ational 

Income 

Ke^ional 

IWelopment 

\at ional 
inconK.' 

Kej;  ional 
IVvelopment 

Nat ional 
Income 

Kep i ona 1 
lievelopment 

Municipal 

72.0 

S»:.() 

08.2 

120.2 

142.0 

107.7 

188.0 

Industrial 

1,301.5 

2,047.4 

2,244.8 

4, -45.0 

5,4 80.0 

10, '80. 8 

12,-14.3 

'iliermoelectric 

. 5 

051.1 

718.5 

2,320.1 

2,850.8 

3,180.1 

A, S8J  . A 

Rural  Domestic 

10.8 

15.1 

10. 1 

14.7 

10.7 

14.7 

10.5 

lotal 

IVUl’A 

30 

2,805.0 

3,077.4 

7,400.0 

8,503.0 

14,143.3 

1(>,S02.U 

— ^ Industrial  and  thcniioc Icctriu  water  needs  include  botli  brackisli  ajid  fresh  water. 


~ /Vll  figures  arc  daily  averages  in  ni.y.d. 
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W R P A 10 


UHSCRIPTION 


General  i 

IVRPA  10  covers  an  area  of  7,729  square  miles  in  extreme  south-  | 

eastern  Louisiana.  It  is  bounded  by  the  Pearl  River  Basin  on  the  east,  j 

WRPA  8 on  the  north,  bUPA's  8 and  9 on  the  west,  and  the  Gulf  of 
Mexico  on  the  south.  The  Mississippi  River,  which  bisects  the  area, 

is  not  considered  a part  of  hWA  10.  | 


Cl imate 

The  climate  of  IVRPA  10  is  characterized  by  short,  mild  winters, 
relatively  heavy  precipitation,  and  long,  hot  summers.  The  normal 
annual  temperature  is  69°  F.  The  coldest  month  is  January,  with  an 
average  normal  temperature  of  55.1°  F.  July  and  August,  the  hottest 
months,  have  an  average  normal  temperature  of  82.1  degrees. 

The  normal  annual  precipitation  is  62.6  inches.  Major  storms  are 
associated  with  tropical  hurricanes  and  passage  of  extra-tropical 
cyclones.  In  suiimer,  convective  thundershovv'ers  generate  intense,  but 
highly  localized  rainfall.  The  normal  monthly  rainfall  varies  from 
28  inches  in  October  to  6.5  inches  in  July. 


Economy 

In  1970,  approximately  1,308,774  people,  or  approximately  21 
percent  of  the  Lower  Mississippi  Region  population  resided  in  the 
11-parish  economic  boundary  of  IVRI’A  10.  ^ilch  of  the  population  growth 
of  the  area  has  centered  around  the  New  Orleans  SMSA,  vvhicli  includes 
about  81  percent  of  the  1970  l\HPA  population.  Since  1940,  the  popiiLa- 
tion  of  the  New  Orleans  SMSA  has  increased  by  82  percent.  The  1970 
poixilation  distribution  of  IVRPA  10  was  83  percent  urban  and  17  percent 
rural.  Cities  with  populations  in  excess  of  10,000  include  Gretna, 
llarahan,  Houma,  Jefferson  Heights,  Kenner,  Little  Farms,  Marrero, 
Metairie,  New  Orleans,  Slidell,  TeiTytown,  Tliibodaux,  and  Westwego. 
There  are  14  towns  with  populations  between  2,500  and  10,000,  and  seven 
unincorporated  places  with  populations  between  500  and  2,500.  Approx- 
imately 86  percent  of  the  population  is  served  by  some  form  of  central 
water  systan.  Municipal  water  systems  serve  37  communities.  The 
population  of  these  communities  range  between  801  and  593,471.  The 
population  of  the  WTII’A  is  projected  to  be  2,386,000  or  2,707,000  under 
the  National  Income  Objective  or  the  Regional  Development  Objective, 
respectively,  by  the  year  2020. 
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Significant  economic  activities  in  the  area  include  mineral  produc- 
tion, petroleum  and  chemical  processing,  agriculture,  processing  of  food 
products,  waterborne  commerce,  harvesting  and  processing  of  forest  prod- 
ucts, fur  trapping,  and  service  industries.  Ihe  value  of  mineral  prod- 
uction in  1969  amounted  to  $2.6  billion.  The  projected  value  of  mineral 
production  for  the  National  Income  Objective  is  $5.0  billion  in  2u20. 
Under  the  Regional  Development  Objective,  the  value  of  mineral  production 
is  expected  to  be  $11.6  billion  in  2U20.  In  1968,  tiio  gross  manufactur- 
ing product  was  about  $766  million.  It  is  projected  to  increase  to 
about  $6.0  billion  in  2020  under  the  National  Income  Objective  or  to  ap- 
proximately $7.1  billion  under  the  Regional  Development  Objective. 

Agricultural  production  sold  in  1970  had  a value  of  $36.5  million. 
The  value  ol  agricultural  production  is  expected  to  increase  to  571.9 
million  in  2020  under  the  National  Income  Objective  or  58I.O  million  in 
2020  under  the  Regional  Development  Objective,  ^bre  detailed  infonnation 
can  be  found  in  the  Economics  Ajipendix. 


Subarea  Delineation 


The  WRPA  has  been  divided  into  four  subareas  in  order  to  study  the 
region  more  closely  (see  Figure  11).  Tliis  breakdown  will  enable  planners 
to  locate  problem  areas  more  easily  and  provide  a plan  whicii  originated 
from  the  local  level.  The  four  subareas  are  as  follows: 


Subarea 


Parish 


lU-1  Jefferson,  Orleans,  St.  Benard,  St.  Tammy 

10-2  Plaquemines 

10-3  Assumption,  Lafourche,  Terrebonne 

10-4  St.  James,  St.  John  the  Baptist,  St.  Qiarles 


PRESENT  WAIER  USE 


General 

In  1970,  municipalities,  industries,  thermoelectric  power  pkmts, 
and  rural  domestic  water  users  in  WRPA  lU  satislied  approximately  1.6 
percent  of  their  requirements  from  groiuid  water  sources.  Surface  sources 
accounted  for  98.4  percent.  Fresh  water  satisfied  95.1  percent  of  tliis 
requirement  and  brackish  water  the  remaining  4.9  percent. 

The  Mississippi  River,  Bayou  Lafourche  and  the  Gulf  Intracoastal 
Waterway  are  the  primary  sources  of  surface  fresh  water.  The  ground 
water  is  obtained  from  Pleistocene  and  Miocene  aquifers.  Below  tlie 
latitude  of  New  Orleans,  there  is  little  fresh  ground  water  due  to  salt 
water  encroacliment  from  the  Gulf  of  Mexico,  llie  quality  of  the  surface 
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water  is  generally  good  throughout  tlic  IvTli’A  with  the  exception  of  the 
streams  which  enter  the  Gulf  of  Mexico.  I'he  saline  content  of  the  bot- 
tom reaches  of  these  streams  may  be  somewhat  high  ai  certain  times  of 
the  year  when  salt  water  from  the  Gulf  intrudes  upstream  during  periods 
of  low  runoff.  Ground  water  is  good  in  the  northeastern  section  of  the 
iVRPA,  but  salt  water  encroachment  in  the  southem  section  causes  the 
water  to  be  virtually  useless  for  jxiblic  supplies. 

The  amount  of  treatment  the  raw  water  receives  is  dependent  upon 
its  raw  quality  and  intended  use.  Treatment  of  ground  water  is  usually 
limited  to  filtration,  chlorination,  and  softening,  if  necessary.  Sur- 
face water  is  generally  treated  by  filtration,  chlorination,  fluorida- 
tion, and  coagulation.  Softening  by  use  of  lime  and  possible  pH  cor- 
rection are  two  other  methods  frequently  needed  in  the  treatment  of 
surface  water. 


1970  Nhonicipal  IVater  Use 

In  1970,  the  average  water  withdrawal  for  the  hWA  was  184.7  m.g.d. 
with  96.5  percent  being  supplied  by  surface  water.  The  Mississippi 
River  was  the  major  source  of  surface  water. 

Underlying  sands  of  Pleistocene  and  Miocene  age  were  the  source 
of  ground  water  which  was  primarily  used  in  St.  Tammany  Parish.  Detailed 
information  concerning  the  ground  water  is  shown  in  the  Regional  Clhna- 
tology,  flydrology  and  Geology  Appendix. 

The  usage  of  184.7  m.g.d.  reflected  a demand  of  164  GPCD  for  the 
VVRPA  as  compared  to  a national  average  of  166  GPCD. 

Municipal  water  ^ximpages  by  parish  and  major  users  are  sho\m  in  the 
Inventory  of  Facilities  Appendix  under  Municipal  and  Industrial  Water  Use. 

Table  105  gives  a breakdown  by  subarea  of  the  1970  municipal  water 
usage  within  the  WRPA. 


lablc  105  - 1970  Muiicipal  hater  Use  - hlU’A  Iol7 


hithdrawal 

Subarea 

(IroimJ  V 

sTitc'r  Surface  water 

lotal  consiuiipt  ion 

ID-l 

5.  ” 

15'. 8 

00 . (> 

10-: 

o.n 

A.  b 

1..5 

1 0 

O.l) 

11." 

I.. 5 

10-  1 

0.  1 

A . 9 

2. . w 

lotal  hRI'A 

5.8 

1‘s.O 

(iS.  1 

All  figures  are  daily  av 

crai;es  in 

m.  jt.vl. 
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i97U  Industrial  Water  Use 


1 


During  1970,  tlie  industrial  withdrawal  averaged  2,038.7  m.g.d. 
witli  30.9  m.g.d.  being  supplied  by  brackish  water.  Surface  water 
constituted  98.7  percent  of  the  fresh  intake,  witli  the  Mississippi 
River  serving  as  tlie  primary  source. 

llie  major  water  users  in  WRPA  10  are  food  and  kindred  products, 
textile  mill  products,  paper  and  allied  products,  chemical  aiid  allied 
products,  petroleum  refining  and  primary  metals. 

Industrial  water  pumpages  by  subarea  are  shown  in  tlie  Inventor)' 
of  Facilities  Appendix,  under  Municipal  and  Industrial  Water  Use. 

Table  106  gives  a breakdown  by  subareas  of  tlie  1970  industrial 
water  witlidrawals . 


Table 

106  - 1970 

Industrial 

Water  Use 

- WRPA  l()i/ 

Surface  Fresh  Water 

Surface  Brackish  Water 

Sub- 

Witli- 

Consump- 

With- 

Consump- 

With- 

Consump- 

area 

drawal 

tion 

drawal 

tion 

drawal 

tion 

10-1 

20.4 

1.2 

824.0 

47.2 

6.8 

3.0 

10-2 

0.0 

0.0 

6.9 

0.6 

O.u 

Ot'O 

10-3 

0.3 

0.0 

51.2 

5.4 

5.0 

2.2 

10-4 

5.6 

0.3 

1,099.5 

42.2 

19.1 

8.5 

Total 

26.3 

1.5 

1,981.6 

95.4 

30.9 

13.7 

WRPA 

y m 

figures 

are  daily  averages  in 

m.g.d. 

1970  Ihermoelectric  Power  Water  Use 

'niermoclectric  plants  located  in  WId’A  10  used  1 ,406.4  m.g.d. 
during  1970  with  approximately  98.5  percent  from  surface  sources. 
Fresh  water  constituted  89.8  percent  of  tlie  total  witlidrawals. 

Table  107  gives  a breakdown  of  tlie  thermoelectric  water  usage  by 
source  of  water. 
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Table  107  - 1970  Tliermoelectric  Water  Use  - WW’A  10— 


Ground  Water 

Surface  Water 

Fresh 

Brackish 

Fresh  Brackish 

Total 

Witlidrawal 

21.4 

0.0 

1,241.0  144.0 

1,406.4 

Consumption 

1.3 

0.0 

74.1  8.6 

84.0 

Return  Flow 

20.1 

0.0 

1,166.9  135.4 

1,322.4 

^ All  figures  are  daily  averages  in  m.g.d. 


1970  Rural  Domestic  Water  Use  ’ 

Tlie  average  daily  water  witlidrawal  by  rural  domestic  users  was 
3.5  m.g.d.  All  of  tliis  water  was  obtained  from  underground  sources. 

The  underlying  sands  of  Pleistocene  and  Miocene  age  were  the  major 
source  of  ground  water,  which  was  primarily  used  in  St.  Tammany  Parish. 

Tlie  usage  of  3.5  m.g.d.  reflected  a demand  of  22  Q’Q)  for  tiie  WRI'A. 

Table  108  gives  a breakdown  by  subarea  of  tlie  1970  rural  domestic 
usage . 


Table  108  - 1970  Rural  Domestic  Water  Use  - WRl’.A  10-^-^ 


Withdr 

awal 

Subarea 

Ground  water 

Surface  water 

Total  consumption 

10-1 

3.2 

O.l 

3.2 

10-2 

0.0 

0.0 

0.0 

10-3 

2/ 

2/ 

2/ 

10-4 

0.3 

0M.1 

0.3 

Total  WRI’A 

3.5 

0.0 

3.5 

^ All  figures  are  daily  averages  in  m.g.d. 
y Less  tlian  0.05  m.g.d. 


FUTURli  WATLR  MiEDS 
Cieneral 


ihc  future  .municipal,  industrial,  and  tliermoelectric  water  require- 
ments for  WRI’A  10  are  expected  to  show  a large  increase,  llie  bulk  of 
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this  increase  is  due  to  population  and  industrial  growth;  however,  the 
increase  in  municipal  use  is  also  related  to  the  continuing  trend  of 
movement  to  urban  areas  and  tlie  extension  of  municipally  stqjplied 
water  systems  to  rural  regions. 


liiturc  Mmicipai  Water  Needs 

Future  estimates  of  municipal  water  needs  are  based  on  the 
expectation  that,  by  tlie  year  2020,  80  percent  of  the  rural  population 
will  be  supplied  by  some  t>T)e  of  central  system  and  100  percent  of  tlie 
urban  population  will  be  municipally  supplied. 

Rises  in  emplo>’ment  and  urbanization  in  tl\e  WRlh\  will  tend  to 
increase  tlie  level  of  affluence.  It  may  be  accompanied  by  increased 
usage  of  more  modem  appliances,  plumbing,  and  etc.,  whidi  usually 
results  in  a larger  GPO)  requirement.  Ihc  GPCD  was  164  in  1970  and 
is  projected  to  rise  to  170  GPO),  179  GPCD  and  195  Q^CD  in  1980,  2000, 
and  2020,  respectively. 

.\o  problem  areas  are  foreseen  at  this  time.  Tlie  Mississippi 
River,  which  flows  tlirough  the  region,  carries  an  ab;mdant  supply  ^ 

of  fresh  water  for  mui.icipal  use. 

Table  109  presents  a breakdown  of  future  municipal  water  needs  by 
subareas  under  the  National  Income  Objective  (Program  A). 


Table  109  - Future  Municipal  Water  Needs  - WRPA  10— 
National  Income  Objective  (Program  A) 


1980 

2000 

2020 

Sub- 

Witli- 

With- 

Witli- 

area 

drawal 

Gonsumiition 

drawal 

Consumption 

drawal 

Consunption 

10-1 

195.4 

71.9 

275.3 

102.4 

380.0 

141.7 

10-2 

4.0 

1.5 

5.3 

2.0 

7.1 

2.7 

10-3 

13.8 

5.1 

19.4 

7.2 

27.1 

10.1 

10-4 

7.1 

2.6 

10.1 

3.7 

14.0 

5.2 

Total 

WRPA 

220.3 

81.1 

310.1 

115.3 

428.2 

159.7 

All  figuies  are  daily  averages  in  m.g.d. 


Table  110  presents  a breakdown  of  future  municipal  water  needs  by 
subarea  to  meet  tlie  Regional  Development  Objective  [Program  B) . 


Table  110  - Future  Municipal  Water  Needs  - WRPA  10—^ 

Regional  Development  Objective  (Program  B) 


Suli- 

1980 

2000 

2020 

With- 

Witli- 

Witli- 

area 

drawal 

Consumption 

drawal 

Consumption 

drawal 

Consumption 

10-1 

210.8 

77.6 

307.0 

114.2 

431.2 

160.8 

10-2 

4.4 

1.6 

6.0 

2.2 

8.1 

3.0 

10-3 

14.9 

5.5 

21.7 

8.1 

30.7 

11.5 

10-4 

7.7 

2.8 

11.2 

4.2 

15.9 

5.9 

Total 

WRi'A 

237.8 

87.5 

345.9 

128.7 

485.9 

181.2 

— All  figures  are  daily  averages  in  m.g.d. 


Future  Industrial  Water  Needs 

Future  predictions  of  industrial  water  requirements  reveal  that 
tlie  WRI’A  will  need  18,426.5  m.g.d.  or  21,731.4  m.g.d.  by  the  year  2020 
to  satisfy,  respectively,  tlie  National  Income  or  Regional  Development 
Objectives.  Of  this  total,  98.5  percent  must  be  suj^plied  by  fresh 
water  sources.  Altliougli  tlie  requirements  for  2020  are  extremely  higli, 
tlie  percentage  of  consumption  is  only  4.4  percent.  Because  of  this 
small  percentage  of  consumption,  most  of  tlie  water  witlidrawn  will  be 
returned.  Vet,  there  must  be  an  ample  supply  of  water  which  is  capable 
of  meeting  tlie  witlidrawal  requirements,  regardless  of  tlie  amount  wliicli 
is  returned.  Industrial  classifications  expected  to  show  tlie  greatest 
growth  are  the  cliemical  and  allied  products,  petroleum  refining  and 
food  kindred  products  industries  which  are  the  major  water-using 
industries. 

Ihere  appears  to  be  one  serious  problem  area  in  WRl’A  10.  Subarea 
3,  Lafourclie,  Terrebonne,  and  Assumption  Parishes,  may  not  have 
sufficient  water  to  meet  its  predicted  industrial  needs  beyond  1980. 
Good  ground  water  is  virtually  non-existent  in  tlie  region  and  surface 
water  is  dependent  upon  Bayou  Lafourche,  wliidi  receives  its  water  from 
tlie  Mississippi  River  via  a pumping  station,  owned  and  operated  by 
tiic  Lafourche  Fresh  Water  District,  located  at  Donaldsonville,  La. 

'Hie  installed  capacity  of  this  pumping  station  is  193.8  m.g.d.,  whicli 
conpares  to  tlic  projected  demands  of  67.6  - 73.8  m.g.d.  in  1980. 
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Ihc  Mississippi  River  is  a readily  available  source  for  all  of  the 
other  areas  except  St.  llimmy  Parish;  however,  the  Ichefuncta  River  and 
a plentiful  supply  of  ground  water  in  subarea  10- I are  present  in  tiiat 
parish. 

Table  111  gives  a breakdown  of  future  industrial  water  needs  by 
subareas  under  the  .\ational  Income  Objective  (Program  A). 

Table  111  - Riture  industrial  Water  Needs— WRl’A  10^'^ 

National  Income  Objective  (Prograjn  A) 


1980  2000  2020 


Sub- 

area 

With- 

drawal 

Consumption 

With- 

drawal 

Consumption 

With- 
i drawal 

Consumpt: 

10-1 

1,153.3 

74.5 

2,239.9 

170.8 

4,420.8 

o84.7 

10-2 

11.3 

0.0 

32.7 

2.3 

84.4 

5.6 

10-3 

67.6 

9.3 

109.9 

15.8 

187.2 

27.  y 

10-4 

1,839.9 

73.2 

5,325.3 

1/0.3 

13,734.1 

386.9 

Total 

3,072.1 

157.7 

7,707.8 

359.2 

18,426.5 

805.1 

WRl’A 


— Includes  both  fresh  and  brackish  water. 

2/ 

— All  figures  are  daily  averages  in  m.g.d. 

Table  112  presents  a breakdown  of  future  industrial  water  needs  by 
subarea  to  meet  tlie  Regional  Development  Objective  (Prograii  B) . 

1/  ^ / 

fable  112  - future  Industrial  Water  Needs  — - WRI’A  10— 

Regional  Development  Objective  (Program  B) 


1980 

2000 

2020 

Sulr- 

With- 

With- 

With- 

area 

drawal 

Consumirtion 

drawal 

Consumption 

drawal 

Consumption 

10-1 

1,764.3 

81.4 

2,590.6 

197.6 

5,213.5 

453.7 

10-2 

12.3 

1.0 

37.8 

2.6 

99.5 

6.5 

10-3 

73 . 8 

10.2 

12/.  3 

18.2 

220.3 

32.8 

10-4 

2,016.7 

80.2 

6,159.3 

196.9 

16,198.1 

456.2 

lotal 

WKl’A 

3,367. 1 

172.8 

8,915.0 

415.3 

21,731.4 

949.2 

— ^ Includes  both  fresh  :ind  brackisn  water. 
— All  figures  arc  daily  averages  in  m.g.d. 
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I-uture  Thermoelectric  Power  Water  Needs 

niermoelectric  water  use  follows  the  trend  set  by  municipal  and 
industrial  use,  with  substantial  increases  tiirougnout  tne  luturc 
years.  Ihe  requirements  for  2020  are  6,229.2  m.g.d.  or  7,070.1  m.g.d. 
for  the  National  Income  or  Regional  Development  Objectives,  respectively. 
Hie  percentage  of  consunption,  as  in  tlie  industrial  use,  is  veiy  small 
and  most  of  tlie  water  used  will  be  returned  to  tlie  source  from  whicli 
it  was  witlidrawn. 

No  problems  are  expected  if  future  plants  will  locate  along  tlie 
Mississippi  River  or  otlier  sources  of  sufficient  water  supply. 

Table  113  presents  tlie  future  tliermoelectric  power  water  needs 
for  the  IvWA  under  both  National  Income  and  Regional  IXivelopment 
Objectives  (Programs  A and  B) . 


I'alile  II5  - future  Ihemioelectric  Power  Water  Needsi^  - WRl’A  10—'^ 


1980 

1 

000 

2020 

National 

Regional 

Ifcvelop- 

National 

Regional 

Develop- 

National 

Regional 

Develop- 

Income 

ment 

Income 

ment 

I ncome 

ment 

Witlidrawal 

2,058.8 

2,242.0 

5,184.8 

5,781.1 

6,229.2 

7,070.1 

Consumption 

105.6 

107.5 

105.6 

107.5 

105.6 

118.0 

Return  Flow 

1,953.2 

2,134.5 

5,079.2 

5,673.6 

6,123.6 

6.952.1 

— Includes 

botli  fresh 

and  brackish  water. 

2/ 

— All  figures  are  daily  averages  in  m.g.d. 


future  Rural  Domestic  Water  .Needs 

future  estimates  of  rural  domestic  water  needs  are  based  on  tlie 
expectation  that,  by  tlie  year  2020  only  20  percent  of  tlie  rural 
population  will  be  self  sujiplied,  and  tlie  (3’CD  requirenKint  will  be  80. 
Tlie  Q’CD  was  22  in  1970  and  is  projected  to  rise  to  55  GPQ),  57  Q’CD, 
and  80  Q’Q)  in  1980,  2000,  and  2020,  respectively. 

Table  114  presents  a bre;ikdown  of  future  rural  domestic  water  needs 
by  subareas  uider  the  National  Income  Objective  (Program  AJ . 
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Table  114  - Future  Rural  Domestic  Water  Needs 

National  Income  Objective  (Program  A) 


WRl’A  10^/ 


Sub- 

1980 

2000 

2020 

Witli- 

With- 

With- 

area 

drawal 

Consunption 

drawal 

Consumption 

drawal 

Consumption 

10-1 

4.9 

4.9 

5.7 

5.7 

4.7 

4.7 

10-2 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

10-3 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

10-4 

0.5 

0.5 

0.5 

0.5 

0.4 

0.4 

Total 

WRPA 

5.4 

5.4 

6.2 

6.2 

5.1 

5.1 

All  figures  are  daily  averages  in  m.g.d. 

Table  115  presents  a breakdown  of  future  rural  domestic  water 
needs  by  subarea  to  meet  the  Regional  Development  Objective  (Program  B) , 

Table  115  - Future  Rural  Domestic  Water  Needs  - WRl’A  loi^ 
Regional  Development  Objective  (Program  B) 


Sub- 

1980 

2000 

2020 

With- 

Witla- 

Witli- 

area 

drawal 

Consumption 

drawal 

Consunption 

drawal 

Consumption 

10-1 

5.3 

5.3 

6.4 

6.4 

5.2 

5.2 

10-2 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

10-3 

O.O 

0.0 

0.0 

0.0 

0.0 

0.0 

10-4 

0.5 

0.5 

0.6 

0.6 

0.5 

0.5 

Total 

WRl’A 

5.8 

5.8 

7.0 

7.0 

5.7 

5.7 

1/  All 

figures  are  daily  averages  in 

m.g.d. 

Sumary  of  Water  Needs 


Ihe  Vv'Rl’A,  in  general,  has  a sufficient  si^iply  of  fresh  and 
brackish  water  to  meet  the  projected  municipal,  industrial,  and  tliemxD- 
electric  requirements  through  the  year  2020. 

Ihe  only  problem  area  foreseen  at  tliis  time  is  in  sul^area  10-3, 
Tcrreboiuie,  lafourclie,  and  /Xssumjition  Parishes. 
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Table  116  summarizes  the  municipal,  industrial,  thermoelectric, 
and  rural  domestic  requirements  for  WRI^A  10. 


Table  110 

- Sumnar)'  of  Water  Needs 

- WKl’A  10^^ 

Use 

1970 

National 

Income 

1980 

Kcgional 

Ifcvelopment 

National 

Income 

2000 

Regional 

iJevelopmeiil 

2020  

S.'at  ion.il  Ri'iii  oiiaT 
Incotii-  i c ve  1 oiiinen 

Municipal 

184.7 

220.3 

237.8 

310.1 

345.9 

428.2 

185.9 

Industrial 

2,038.8 

3,072.1 

3,307.1 

7,707.8 

.5,915.0 

18 , l.!(i . 5 

21,"31.I 

Thermoelectric 

1,40(1.4 

2,058.8 

2,242.0 

5,184.8 

5,781.1 

J 

",i’“u.l 

Kiiral  Domestic 

3.5 

5.4 

5.8 

(j.: 

7.U 

5.1 

lotal  iVRl’A 

3,033.4 

5,350.t) 

5,852.7 

13,208.9 

15,049.0 

25,089.0 

29,293.1 

— IndiLstrial  and  tlioriioelectric  water  need.-;  include  hoUi  brackish  and  tresh  water. 
11 

— ;M1  figures  are  daily  average  wi tJidrauals  in  lu.g.d. 
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